










ot Anas. * fas f 1 — 
a arg e <) a ~ . yy Pies Yew iene 
ei 4 Pty ees +? 
Dt Re imi = i 1 # mest f “PRY aes 
ny rt . Feo iar a —_ s opgth 4 ; G i oe 4 Sr -iZ a ; i tis = Ye 
1d o a ,. so " ; . hn dei a er ' , hy gee aS 
> Fi a Lhe SPR si Ae BAA Sy TA ty we ee i Phe ae Fk with: af ve z 
* “% +, Oss ” im: < - s Js, a ag de : ae 7 * Z m4 “oe * 7 J ; ok ¥ 5 P : 
rs 2 . 4 ee “ag Me a P sy z a . ex? ieee. 7 
Ce Piel Me i - z . + 3 ; <a +e aie a ; Xf . 
Si x o ; +. s ES ? ; > cee c 
of at f . . u - i. bs ee 
‘ yy he ee ee, - 4 a i 
4 i Ry q md AD. _ s6 (CY : : yy 4 : 
: “4 _ / : q : 4 . ' 
4 bs 3 4, ° 7 H 4 : “ x 
» <1 A * « : : ax ® ” 
: Z - + x 
= . cS ‘a Ye j e - 
~ * : ’ 7 32 


4 
¢ 
5 : < 
_ — ‘ P 2. 










= 


¥ yy pain : es ‘vise a” ~ o* r 
4 - Bas, + 7 . 
. Ke . r e , 1. af x «2% ; , 
ys + Sn S r aw y 3 - le a = . - * 





‘ 
ww 
ras 
Sih ak a oe Se 





VOL. XLIX SATURDAY, SEPTEMBER 11, 1943 6D. PER COPS 
No. 1263 REGISTERED AS A NEWSPAPER Post FREB 8D. 


—_— 





: . ‘ 5, f 
j ; 7, 
| 3 ‘ , - 3 
“ ) ra ' . 
_ | ; ' : . ‘ 


Let Cer ere RE oe eer oe SET ATES CURE 




















CHEMICAL 
INDUSTRY. 

















- | ——-— 


DORR-OLIVER COMPANY LIMITED | 
| ABFORD HOUSE, WILTON ROAD | 
| ; LONDON, S.W.| | 























CHEMICAL AGE SEPTEMBER II, 1943 


Lijorm ation 


for Andustry 


Our 28-page up-to-date bulletin “The 
Technics of Iodine,” is available on 
request. Take advantage of our world 
data on the many uses of iodine—in 
industry, agriculture and medicine. 


Enquiries for information are welcome. 
There is no charge for literature or 
advice 


IODINE EDUCATIONAL BUREAU 
13, Stone House, Bishopsgate, London, E.C.2 


~ 








“‘ Everything for Safety Everywhere ”’ 
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OXYGEN and 
OXYGEN - CO, 
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** Novox,”’ 
** Novita,”’ 
; and other type: 
CUST MASKS and GOGGLES of all patteras 


ASBESTOS FIREPROOF CLOTHING, ACIDPROOF 
GARMENTS, etc. 








rf ONS 


Telegrams : | Telephone : 





Siebe, Lamb. London Waterloo 6071! 











These drums are welded throughout 
and are manufactured in large quanti- 
ties from British steel. They can be 
supplied painted, galvanised or tinned. 
Also manufactured in stainless steel. 
Capacities ranging from 20to I50 gallons. 


oa 


AINTREE, LIVERPOOL -10 
‘Grams; Braby, Phone, Liverpool. ‘Phone: Aintree 172! 
(S lines). Also at London, Deptford, Bristol, Plymouth, 
Glasgow, etc. 





from 


Laboratory to Factory 
Scale 


Contact :— 


BAMAG LIMITED. 
UNIVERSAL HOUSE, ) 
60, BUCKINGHAM PALACE ROAD, 
LONDON, S.W.| 
Telephone : SLOane 9282 (8 lines) 


ON WAR OFFICE & ADMIRALTY LISTS. 
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CONSTRUCTION OR REPAIR 
OF CHEMICAL PLANT BY 
ELECTRIC ARC WELDING 


Oxley can bring many years experience 
to bear on welded fabrication Of repair. 
Lead lining a speciality. 


OXLEY 


ENGINEERING CO. LTD. 


. HUNSLET, LEEDS 10 

Tel. : 27468 (3 lines) ’Grams : ‘‘ OXBROS,”’ Leeds. 
London Office : WINCHESTER HOUSE, OLD BROAD ST., E.C.2. 
Tel. : London Wall 3731. "Grams : Asbengpro, Stock, London. 
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TOWERS 
MODEL 55 


Analytical Balance 


* High accuracy. 
* Smooth action, 
* Simple, robust construction. 


* Capacity 200 grms. sensitivity 
0.1 mg. 


217 10 O 


Delivery. starting Ist September. 


Order NOW stating government 
centract number. 





SCIE 


TIFIC APPARAT 


J. W. TOWERS & CO. LTD. 


D PURE HEMICAL URERS 
Head Office and Work 

MANCHESTER LIVERPOOL 

44 Chapel St.. Salford, 3 WIDNE Rrownl 


3 Ww Pil 
LANCASHIRE 


4 
4 
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INTERMEDIATE PRODUCTS 
ANILINE DYES 
FAST BASES FOR ICE COLOURS 


Benzol, Nitrobenzol, Binitrobenzol, Nitronaphthalene, Binitronaphthalene, Xylol, Nitroxylol, Binitroxylol, 
Xylidine, Toluol, Ortho & Para Nitrotoluol, Binitrotoluol (All Grades) 
Para Nitro Ortho Toluidine, Meta Nitro Para Toluidine 
ORTHO TOLUIDINE PARA TOLUIDINE 





Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours, 
Azoic Colours for Wool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE META PHENYLENE DIAMINE 


JOHN W. LEITCH & CO., LTD. 
MILNSBRIDGE CHEMICAL WORKS 


inten quinenmes HUDDERSFIELD veragreme: 


LEITCH, MILNSBRIDGE 


INDIA SCOTLAND CANADA 
Khatau Valabhdas & Co., Kirkpatrick & Lauder Ltd.., Prescott & Co., Regd. 
Vadgadi, Bombay. 180, Hope Street, Glasgow, C.2 774, St. Paul St. West, Montreal 




















MULTITUBULAR DRIERS 
-ROLLER FILM DRIERS 
FLAKERS & COOLERS 


We offer accumulated experience 
of 50 years’ specialization. O 
OUR WORKS the largest in the 
United Kingdom devoted especi- 
ally to DRYING MACHINERY are 
laid out and equipped with the 
latest plant for this particular 
purpose. 





We have test plants on a commercial 
scale always available. 


RICHARD SIMON & SONS L° 
PHOENIX WORKS 


NOTTINGHAM 
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SHUTTER VENTILATION 


for instant clearance of 


FUMES AND SMOKE 


from Foundries, Retort Houses, Furnace Buildings, etc., etc. 






The Shutters provide what is in effect to facilitate extraction in strong winds. 
a moveable roof to the building which, In very wet weather, driving snow and 
by means of steel» louvres in them- at night they can be closed and form 
selves forming extraction vanes, create complete weather--tightness and light 
extraction draught. The louvres are obscuration. 

formed on both sides of a centrally Adequate natural light to the workshops 
operated dual gear unit; each side can below is available when the shutters are 
be operated independently in order onren, 


BRIT'SH PATENT NOS. 536127, 536942 AND 536943 





OPEN HALF OPEN CLOSED 
When ful'y opened, the specially It is often dangerous for rain In driving rain, sleet, etc., the 
designed louvres provide an al- to fall through the open roof of Shutters can be closed down 
most instantaneous clearance of a workshop. In very light rain completely and thev are then 
furnes, smoke etc., and, wat is Hills Shutters can be partly weather-tight. The closing 
equally important, give adequate closed and still permit a very also provides light obscuration 
natural lighting to the work- high percentage of extraction, for blackout. 


shops below. 





HILLS PATENT GLAZING COMPANY LIMITED 


ALBION ROAD, WEST BROMWICH. ’PHONE : WEST BROMWICH 1025 (6 lines) 
London Office War Address: 24, HEATH HURST ROAD, HAMPSTEAD, N.W.3. *Phone: HAMPSTEAD 0700 





OTR TY. 
M-W.48 
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EVAPORATORS 
By KESTNER 


FILM TYPE, HORIZONTAL OR VERTICAL. 
FORCED CIRCULATION. SALTING TYPE. 
SINGLE OR MULTIPLE EFFECT. 


HiGH VACUUM MULTIPLE CIRCULATION 
FOR SENSITIVE LIQUORS. 


SPECIAL ACID EVAPORATORS. 
And the new 


HORIZONTAL FILM EVAPORATOR WHICH 
ELIMINATES METALLIC CONTACT ON 
ALL HEATING SURFACES. 


‘‘Every Kestner plant is designed to 
suit the individual job.”’ 

KESTNER EVAPORATOR AND 
ENGINEERING CO. LTD. 
CHEMICAL ENGINEERS 
5, Grosvenor Gardens, London, $.W.1 











YORKSHIRE TAR DISTILLERS L? 
CLECKHEATON . YORKS. 


1s olin e 4:17 - Gee). TELEGRAMS TO- 
790 (5 LINES ) (ehy \ molaie 4¢: 13 bre) 
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ROBEY & CO. LTD == 


GLOBE WORKS, LINCOLN or (ime oh 


London Office: 37-38 FENCHURCH STREET, E.C.2 
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A LARGE USER 
OF WATER... 


a chemical 





ARE 
YOU)-—' 


Here is the rapid supply water filter you, haveJbeen 
looking for—designed to supply a large and constant 
flow of PURE water. The output, depending on the 
applied pressure : 

and the size of the 
filter, is from 150 
gallons to 12,000 | 
gallons per hour. 
These filters are 
strongly con- 
structed in galvan- 
ized iron and are 
tested to 100 Ibs. to 
the square’ inch. 
And they—with the 
filtering material, 
either carbon or 
silica quartz—can be 
cleaned in a few 
minutes. For full 
—— aes write 


BERKEFELD FILTERS 


Berkefeld Filters, Ltd. (Dept. 61), Sardinia House, 
Kingsway, London 


manufacturer 





























Economie 
SH Boil 


429383 





MAKERS 
DANKS OF NETHERTON LTD. 
BOILER MAKERS SINCE 1841 
NETHERTON - DUDLEY 
TEMPORARY LONDON OFFICE: 


10, LITTLE GAYNES GARDENS 
UPMINSTER : ESSEX | 
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CYWOOL 
— STEROIDS 


Supplies available 
from 


CRODA, LTD. 


CRODA WORKS, 
RAWCLIFFE’ BRIDGE, 


GOOLE, YORKS. 
Also 


Lanoline, Wool Grease, 
Wool Grease Fatty Acids 


























WRITE 


FOR SAMPLES 
and TECHNICAL INFORMATION.. 


ettin. ALUM 


OF UNVARYING COMPOSITION & UNRIVALLEL 


SULPHATE OF ALUMINA 


tS SUPPL 


"‘ALUMINOFERRIC®s 


THE CHEAPEST FORM OF SULPHATE OF & 


ACTIVATED ALUMINA | 


ADSORBENT AND CATALYST 


SODIUM ALUMINATE 


HIGHEST QUALITY FOR WATER SOFTENING 


"NEOSY Lee | 
"TYPHOX™ 2iasw Sc | 
> TITANOUS SULPHATE | 
PETER SPENCE & SONS LTD 
NATIONAL BUILDINGS - MANCHESTER 3 
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CORPORATION 
LT D. 


Si delel Gaeleiamels iam -1-s- 











BAKELITE 








ot only before this war, but 

during the war 1914-1918 our 
chemists were on research to improve 
BAKELITE for Government require- 
ments. For some years afterwards the 
most important War Department using 
Bakelite demanded all of our product— 
and would use no other. 





e lent our chemist, ‘‘ Doctor 

Heineman,’’ to America. His 
assistant is still with us. We then 
engaged, for special research, Doctor 
Alfons Ostersetzer, of Vienna (from 
Italy, where he had fled to escape 
Hitler), and have since loaned Doctor 
Ostersetzer to the Canadian Government 
War Department for special research on 
Bakelite Varnishes, and he has this last 
month been loaned to the U.S. Govern- 
ment for the same purpose. 


e, Attwaters, have always 

during the 70 years of our 
existence in business, actively worked 
to improve our products. 











ATTWATER 


& SONS, LTD. 
PRESTON, LANCS. 
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Centrifugal Types 
for 
CHEMICAL INDUSTRIES 


IN STONEWARE and SPECIAL METALS 





Pulsometer-Doulton 
Stoneware Acid Pump 
is 
Acid-proof 
Non-porous 
Unaffected by 


temperature changes. 
Will not contaminate Standard sizes cover a large range of patterns. 


Designed to meet industrial 
requirements for All-British 
pumps of high efficiency that 
will compete advantageously 
with any Chemical pump on 
the world market. 





or discolour liquids. 


Me [ulsometer Engineering CL. 





List No. 2778 


tine Elms lronworks, Reading. 
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“REDAC” 4M acip 
PRODUCTS Wa) sanvumewans 











ACID RESISTING TILES: BRICKS 
ACID TOWER PACKINGS 
RINGS AND BALLS 


Successfully used in 
GAILLARD TOWERS: ACID OIL SETTLING TANKS 
GAS WASHERS: CHIMNEY LININGS: ASH SLUICES 
HYDROCHLORIC PICKLING TANKS, ETC. 





























PRACTICALLY INDESTRUCTIBLE, CHEAPER & SUPERIOR TO LEAD AND OTHER MATERIALS 
Enquiries Welcomed 


B. WHITAKER & SONS, LTD. 
ST. STEPHENS HOUSE WESTMINSTER 


Phone : : Grams : 
Whitehall 3616 Works : ACCRINGTON, LANCS. Bricavity, Parl, London | 
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The Father of Modern Chemistry 


T is recorded on Robert Boyle’s 

tombstone that he was the ‘‘ father 
of chemistry ’’; but it is recorded by 
the common acclaim of scientific men 
that Antoine Laurent Lavoisier was the 
father of modern chemistry. He has 
gained that place not primarily by the 
experimental researches that he under- 
took, but by his skill in deducing the 
truth from the researches of others. 
Now, when we are reviewing his life 
200 years after his birth on August 26, 
1743, we can assess his contribution to 
scientific thought and perhaps amuse 
ourselves by speculating on the lessons 
to be learned from his life. Lavoisier 
was a Frenchman, and with the true 
internationalism of science he studied 
the works of nationals of other countries 
at a time when intercourse was difficult 
and publication very 
far from the’ easy 
matter that it is in the 


On Other Pages 


mathematicians perhaps excepted—fails 
to make some mark as an_ experi- 
mentalist. Lavoisier spent twelve years 
in experimenting and in making careful 
measurements which enabled him to 
revolutionise the theory of combustion 
and to lay the phlogiston theory in the 
dust of dead speculations; this work 
culminated in his great treatise, pub- 
lished five years before his death on the 
scaffold. In that treatise he laid the 
foundations of modern chemistry and 
threw a new light on many related 
sciences. How many of those who prac- 
tise chemistry to-day have read it? So 
far as we are aware it is not readily 
obtainable now. It is a pity that these 
works of the older masters are not more 
accessible. Their methods lacked many 
of the refinements of modern scientific 
technique, and _ their 
deductions were made 


. Cartoon by Neil Nettleton ... 251 im ignorance of the 
twentieth century. The Notes and Comments _ ... ... 251 quantum theory and 
great British experl- Introduction to Chemurgy ... 253 all the modern para- 
mentalists of the 4 Substitute for Superphosphate 257 phernalia of present- 
eighteenth century— Fermentation without Malt ... 261 day physical chemis- 
Priestley, Cavendish, Letter to the Editor _... ... 264 try - but there was a 
Black and _  others— Plastics for Pumps a aa ae sleneiitiaties and direct- 
contributed the raw Sodium and Aero Engines... 264 ~ ; 


materials from which 
Lavoisier erected the 
chemical structure 
that has served so 


Compounds 


Personal Notes 


War-Time Demand for Nitrogen 
Constant-V elocity Drip Feed ... 267 


Scientific Workers and the yf U. C. 268 


ness about their work, 
965 a skilful avoidance of 
pitfalls, that comes as 
268 a_ refreshing breeze 





well as the foundation 
of the modern science. 

That is not to say 
that Lavoisier did not 
experiment himself. 
No _ scientific man 
worthy of the name— 
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269 
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271 
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British Chemical Prices ... 


249 


through the modern 
craze for research and 
hasty publication as a 


979 Means of winning a 
979 degree or of gaining 
972. some measure of 
273. popular acclaim. Most 
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of us can learn much from the works 
of the older chemists and physicists. 
To mark his bicentenary, could we not 
republish Lavoisier’s Treatise in 
English translation ? 

It is arguable that much of Lavoisier’s 
success was not attributable to his 
inherent brain power. Undoubtedly his 
intellect was above the ordinary and he 
would have stood out from his fellows 
in any age. But his training and the 
experiences of his life must have been 
of immense assistance to him. His 
father was a prominent lawyer and as 
a youth he was educated for the Law 
as a profession. That is a type of 
training that stands a man in good 
stead. It teaches hjm to look through 
the superficialities of a subject to the 
deeper truth that lies below. May it 
not be because of that training that he 
was enabled to see the truths that had 
escaped his fellows? It is an argument, 
for what it is worth, against narrow 
specialisation at too young an age. 
More chemists, in our opinion, ar 
spoilt by their training than are made 
by it. There is only one thing to be 
said in favour of concentrating from 
early boyhood on the scientific side— 
that it enables examinations to be 
passed a little earlier and the young 
man can earn his living a year or two 
before he could otherwise have done 
so. But a broad education in which the 
youth is first taught to think as opposed 
to being spoon-fed with — scientific 
“facts’’ and theories has its advan- 
tage in that it gives that mental balance 
which is so necessary. That Lavoisier 
was eminent in many sciences and 
dabbled in mathematics, astronomy, 
botany, mineralogy, geology, meteoro- 
logy and anatomy need cause no sur- 
prise, though that is not to be taken as 
a precedent for the value of over-wide 
education in science. In those days the 
total sum of human knowledge in all 
these subjects combined was probably 
no more than the modern student is 
required to master in taking the present 
*‘ pass ’’ degree in three subjects. We 
ate probably as wide in our knowledge 
as was Lavoisier. Moreover, in his dav 
it was easier to extend the borders of 
knowledge, for so much _ remained 
unknown that could be discovered by 
simple experiment. Nevertheless, the 
difficulty of distinguishing the true from 
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the false and of seeing Truth through 
a glass darkly was perhaps even greater 
in those days than to-day. 

Lavoisier is an example of the 
scientist turned politician. Like many 
another before and after his day, his 
best work was done in his comparative 
youth. By forty-five he had apparently 
finished his scientific career, and in any 
event his political activities led him to 
the guillotine only five years later. He 
had made a study of the French national 
financial problems and of the effect of 
finance on agriculture. He maintained an 
experimental farm. It is said that his 
speeches and writings on the reform of 
taxation, on the improvement of agri- 
culture, on education, and, on insurance 
for old age have a twentieth-century out- 
look. The penetrating intellect of this 
lawyer-scientist was able to foreshadow 
social reforms that took another century 
or so to bring about, and that were in 
the true line of democratic government. 
The Revolution brought the opportunity 
for these reforms, but the fact that he 
had been a member of the Ferme, the 
financial corporation which paid to the 
Government a fixed sum in return for 
the privilege of collecting taxes, made 
him suspect to the new Government. 
He was sent to execution—in modern 
phrase he was liquidated—because ‘‘ La 
République n’a pas besoin de savants.”’ 
So democracy slew one of those who 
would have helped it to make wise 
reforms. Perhaps the scientist, as some 
of our present-day scientists seem to 
think, has really no business to meddle 
in politics. 

Lavoisier has been shrewdly described 
as ‘fan outstanding example of the 
laboratory mind in action.’”’ In honour- 
ing his memory in this bicentenary year 
of his birth we confess to a wish that 
we could see more of his kind in 
present-day political affairs. Demos will 
perhaps always be predisposed to send 
science to the block; but the march of 
scientific thought and achievement will 
inevitably overwhelm Demos in the end 
and we are already seeing in the many 
aspects of post-war planning that it is 
to the teachings of science that Govern- 
ments are looking for guidance of our 
brave new world. May our twentieth 
century scientists be more fortunate 
than Lavoisier in putting their ideas 
over to those who wield the power. 
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NOTES AND COMMENTS 


Research and British Industry 


ESEARCH is the elixir of life of 

industry. That is one of the telling 
catch-phrases which Sir Harold Hartley 
coins in the excellent little booklet en- 
titled Jnudustrial Research—What It 
Means to British Industry, which 1s being 
circulated by the Federation of British 
Industries. We take it to be aimed at 
those who are not yet research-minded, 
and in our opinion it is aimed dead on 
the bull. The examples which Sir 
Harold has chosen to prove his case 
allow of no denial. He mentions, for 
instance, that the gas-filled lamp de- 
veloped by Langmuir represents an 
annual saving in the cost of domestic 
lighting in this country alone of 
\£50,000,000, and that 2,000,000,000 gal- 


lons of petrol are saved each year through 
the improvement of the efficiency of the 
petrol engine by lead ethyl. If his ad- 
vice to industrialists is adopted the num- 
ber of such spectacular examples of the 
benefits brought by research will be 
increased a hundredfold, He recommends 
that firms should have at least one mem- 
ber of their staff with a scientific training 
—‘‘no firm should be deterred from 
taking up research merely because it 
cannot afford in the first instance an 
expensive laboratory; it is the quality of 
the man that counts ’’; if there is a 
research association for their trade, they 
should join it now; if there is no research 
association, then they should urge their 
trade association to approach _ the 
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D.S.I.R. in order that a research associa- 
tion may be formed; if they have no 
trade association and no reséarch associa- 
tion, then they should consult the 
Federation of British Industries. If they 
have no research staff and do not know 
how to proceed then they should apply 
to their research association or to the 
F.B.I.. and if they are in-a large way 
of business, they should consider the 
establishment of a research laboratory by 
themselves, or in_ collaboration with 
associated or kindred firms iz addition 
to joining the appropriate trade research 
association. 


Research Associations 


IR Harold does not mince words with 

regard to the British attitude towards 
research. He states that despite some 
outstanding exceptions there has not been 
in this country a general appreciation of 
the value of science in industry, and the 
amounts spent on research have been 
correspondingly less than in America and 
Germany. He finds it impossible to avoid 
the conclusion that, if this country is to 
maintain its position in the world mar- 
kets, our industries must greatly increase 
their attention to research as soon as the 
progress of the war makes it possible. 
‘‘ There is danger in delay,’’ he com- 
ments, ‘‘ Markets once lost are not easily 
regained, and industrialists must be 
taking steps now to organise this aspect 
of their post-War activities.’”’ Rightly, 
he devotes a great deal of attention to 
research associations, and makes it clear 
that the initial step of subscribing to a 
research association is not costly: in 
many cases a small firm would be 
assessed for subscription at ten to twenty 
guineas, and not many of the larger units 
subscribe more than /1000 a year 


The University’s Part 


I N non-scientific circles this publication 
‘has evoked considerable _ interest, 
proving that Sir Harold has hit the 
target at which he aimed. The Times, 
for instance, devoted a leader to it, and 
several interesting letters resulted. One 
correspondent pointed out that in 1940 
industry in the United States maintained 
2200 laboratories with a research staff of 
70,000. at an annual cost of over 
£60,000,000—probably about ten times as 
much as is spent in this country; and he 
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based on this an argument that scientific 
research in this country, while in quality 
equal to that of any other country, is 
sadly behind in quantity. We are also 
interested to learn from this letter that 
the Council of Manchester 
has set up a committee of 
and industrialists to consider what de- 
velopments are needed to enable the 
university to render services to industry 
equivalent to those rendered by leading 
universities in America, preliminary 
investigations indicating that it will be 
necessary to think in terms of trebling 
the Government grant to universities in 
order to ensure that there will be avail- 
able for industry the necessary staff of 
trained scientists. 


University 
scientists 


Ray of Hope 


CIENTISTS everywhere are doing 

their utmost to increase the amount 
of penicillin produced, though it may 
well be that it will never be turned out 
in sufficient quantities until it can be 
synthesised. One of the most interesting 
new facts about the drug which have 
managed to percolate through the veil 
of semi-secrecy that surrounds the subject 
is given in a letter to a recent issue of 
Nature. It records some work done bv 
J. Ungar, of Glaxo Laboratories, Ltd., 
and he discloses that the efficacy of peni- 
cillin as a bacteriostatic agent is_ in- 
creased by the presence of another well- 
known drug, sulphapyridine. Tests have 
shown that sulphapyridine, used in quan- 
tities so small that the sulphapyridine 
can itself have exerted no bacteriostatic 
effect, can double the inhibitory action 
which penicillin has for a_ particular 
strain of pathogenic bacteria. For ex- 
ample, a solution of sodium penicillin 
inhibited these bacteria at a titre ®f 
1/20,000. In the presence of sulphapyri- 
dine (added in dilutions up to 1/50,000) 
the solution inhibited at a titre of 
1/50,000. This synergistic effect, which 
was first observed im vitro. has been in- 
vestigated in live mice and some pre- 
liminary results confirming the ix vitro 
experiments are recorded by Mr. Ungar. 
If these tests can be fully confirmed the 
discovery opens up the possibility that 
the small quantities of penicillin now 
available for medical practice might be 
made to go a lot farther. 
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Introduction to Chermurgy 


A Growing Industry Based on Plant Products 
by M. K. SCHWITZER 


HE intensive development of agri- 

culture in this and other countries 
has drawn the attention of scientists and 
economists to two major problems. One 
is the maintenance of soil fertility, and 
the other the economic disposal of 
regional and seasonal surpluses of farm 
crops: To keep the soil fertile all ingre- 
dients taken from the soil must be 
returned. Fertilisers and crop rotation 
help to achieve this, but that is not 
sufficient. In many parts of the Conti- 
nent it has been usual to combine large 
farms with distilleries and to spread 
sugar factories over the beet-growing 
districts. Potatoes, cereals and sugar 
beet were transformed into alcohol or 
sugar respectively. The slop, pulp and 
molasses were used to fatten cattle and 
to feed the dairy herds, the animal 
manure being returned to the soil, thus 
completing the highly desirable closed 
circuit. In principle, this method could 
be called *‘ chemurgic ”’ farming It had 
not only the advantage of producing 
bread, meat, milk, sugar and alcohol 
most economically, but it also contributed 
effectively towards keeping the soil 
fertile. 

Surpluses 


A feeling amongst farming popula- 
tions all over the world that the present 
boom in their products might turn into 
a slump, as soon as the vast relief pro- 
gramme outlined at Hot Springs has 
been completed, is unjustified. Che- 
murgists regard the products of agricul- 
ture as raw materials vital to industry. 
Surpluses of certain crops at certain 
periods and in certain districts are 
unavoidable, but all such surpluses 
could be usefully absorbed by industry. 
During the period of restrictive economy 
between the last two wars, many sur- 
pluses were destroyed. This meant waste 
of all the production costs, but more 
than that, the products were thereby 
rendered more expensive, the consumer 
ultimately paying for the waste. Bv 
creating a continuous industrial demand 
for agricultural products, science and 
chemical engineering will not only help 


to maintain the price of food at a low 
level, but also render their greatest con- 
tribution to agricultural practice and to 
farmers’ security. Once the principles 
of chemurgy are fully understood and 
adopted, even the vastest ‘‘ food-for-all ”’ 
programme will appear _ insignificant 
when compared with the great potential 
capacity of an industry that utilises farm 
crops as its raw materials. 

Many chemurgic principles have 
already found practical application for 
many years. The significance of this, 
however, was only fully realised during 
the last great slump when in the U.S.A. 
large quantities of surplus crops im- 
poverished whole districts and turned a 
large part of the farming population into 
a desolate mass deprived of any pur- 
chasing power, while at the same time 
‘economists ’’’ were considering it 
inevitable that in the Far East more than 
a million people should be dying from 
hunger each year. 

Birth of the New Science 


The word *‘ Chemurgy ”’ was coined in 
1934 by Dr. William J. Hale, research 
consultant of the Dow Chemical Com- 
pany of America, in his book ‘“* Farm 
Chemurgic.’’ It is derived from the Greek 
‘ergon,’’ which means work, and 
‘*Chemi ”’ or ‘* Khem,’’ which was the 
name given to Ancient Egypt by neigh- 
bouring nations, derived from Egypt’s 
hieroglyphic name ‘‘ Qemi,’’ meaning 
dark soil or black land. As far back as 
3000 B.c. the Egyptians were chemical 
technologists and thus chemistry became 
the name for the ‘art of the black 
country.’” Hence, Chemurgy might best 
be translated as ‘‘ chemistry at work ”’ 
and its function is to discover new ways 
and means of using farm crops as raw 
materials for producing goods other than 
food and clothing. 

A practical beginning was made in 
May, 1935, when 300 manufacturers, 
scientists and farmers met in Dearborn, 
Mich., U.S.A., to discuss how vast rural 
areas could be _ revitalised by new 
chemurgic industries and how to deal 
with food surpluses and wood waste.’ 
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[he items dealt with: included soya 
beans, tung trees, cellulose, cotton, slash 
pine, sugars, starch and power alcohol. 
The first ‘‘ chemurgic farm paper ”’ was 
founded, and two years later half a mil- 
lion dollars were given by the Rackham 
fund to Michigan State College for 
chemurgic research. Simultaneously, a 
movement began to strengthen scientific 
and industrial aspects of farming. In 
1938, President F. D. Roosevelt and 
Vice-President Wallace, himself a 
farmer, created the Bureau of Agricul- 
tural Research and Technology. In the 
same year the Agricultural Adjustment 
Act was passed and four Regional Farm 
Industrial Laboratories were set up, each 
staffed with about 200 research workers, 
financed with a million dollars annually, 
and supervised by Dr. H. G. Knight, 
chief of the Bureau of Chemistry and 
Soils. To-day, there are no less than 
thirty regional chemurgic councils in the 
U.S.A. and the National Farm Che- 
murgic Council comprises more than 150 
corporations (each of which contributes 
$2500 annually) and _ 1600 individual 
members. Annual meetings are held in 
different towns and the topics discussed 
vary from breeding hybrid _ poplars 
capable of an annual growth of twelve 
feet in height and 14 in. in diameter, 
to commercial food dehydration plants, 
and from non-crystallising corn syrup 
to the ‘* farm-grown ’”’ motor car. 

Attention was drawn to the potentiali- 
ties of chemurgy in England, particu- 
larly by the Moncure Conway Memoria! 
lecture of Professor Hogben entitled 
‘“The Retreat from Reason,’’ and the 1937 
William Mather lecture by Sir Harold 
Hartley, while in Canada the Dominion 
Chemurgic Association was founded in 
1939 to assist farmers and industrialists 
in all chemurgic problems. In recent 
years chemurgy has developed with 
vigorous strides. Many scientists hold 
that this new branch of science may yet 
have big surprises in store. 


Power Alcohol 


When Dr. Hale _ published his 
‘‘ Prosperity Beckons,’’ he gave it the 
subtitle of ‘“‘ The Dawn of the Alcohol 
Era,’’ thereby drawing attention to the 
prominent place which the alcohol indus- 
try had quickly conquered for itself. 
Ethyl alcohol was first introduced as a 
motor fuel in some countries as a partial 
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substitute for imported petrol. The con- 
sequent economy in foreign exchange 
justified to a certain degree a subvention 
for agriculture. The creation of a 
powerful agricultural alcohol industry 
served the dual purpose of saving foreign 
exchange and stabilising the economic 
condition of the farmer. 

Initially, only a very small percentage 
(approximately 5 per cent.) of 96 per 
cent, ethyl alcohol was mixed _ with 
petrol; higher proportions would have 
caused loss in power output. Later re- 
search showed that better results and a 
higher performance could be achieved by 
mixing approximately 60 per cent. of 
petrol with 25 per cent. of benzol and 
15 per cent. of alcohol. New processes 
for the dehvdration of alcohol were 
developed in 1923 by Backus in U.S.A., 
Guinot in France, and by German 
scientists during their countrv’s drive 
for self-sufficiency. In 1939 the daily 
world production of absolute alcohol was 
upwards of 900,000 gallons. By mixing 
absolute alcohol, instead of 96 per cent. 
spirit, with petrol, the technical problem 
of avoiding power loss was overcome. 
A very thorough investigation of this 
subject was carried out and published by 
the Empire Motor Fuels Committee some 
few years ago. An interesting new de- 
velopment in the production of ethyl 
alcohol has just been reported by P. S. 
Singleton, of Everett, Mass. Granular 
wheat flour is being used with good 
results as raw material for alcohol and 
with minimum of capital expenditure on 
machinery. ~The dual feature of the 
granular flour programme is that a use 
is found for idle milling capacitv, 
without interference with flour grinding. 


Butyl Alcohol and By-Products 


During the last war the Weizman 
fermentation process provided the vital 
raw material, acetone, for the explosive 
industry; the by-product, butyl alcohol, 
then had only limited application in in- 
dustry. Recently, further attention has 
been drawn to this process. Buty! alcohol 
is obtained by anaerobic fermentation of 
starch-containing matter; 100 Ib. of 
maize, for instance, yield approximately 
16 lb. of butyl alcohol besides such 
valuable by-products as acetone, ethyl 
alcohol, hydrogen, carbon dioxide and a 
cattle food rich in proteins and vitamin 
B. ‘The butyl alcohol can then be 
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dehydrated over activated alumina. 


yielding m-butene. A part of the latter 


can be converted into iso-butene which 
is polymerised with the remainder of 
m-butene to iso-octene. The hydrogena- 
tion of iso-octene gives iso-octanes. The 
great importance of high performance 
aviation spirit produced from farm crops 
is therefore evident. Especially those 
countries, such as Canada, South Africa, 
Brazil, and Czechoslovakia, with a de- 
veloped agriculture but practically no 
mineral oil, would greatly benefit from 
home-produced chemurgic high-octane 
motor fuel. 

The use of alcohol as motor fuel has 
only just started in many countries. It 
has rapidly increased during the war and 
nobody can foretell the speed and extent 
of its growth. The fractions of mineral! 
oil and natural gas from which C; and 
C, compounds are now produced are 
limited. The demand for such com- 
pounds is ever increasing and it might 
be expected that supplementation of this 
range by butyl alcohol derivatives will 
gain importance. 


Synthetic Rubber 


More recently the great demand fo 


plastics and synthetic rubber has opened. 


a new field of use for both ethyl and 
butyl alcohol. When in 1939 Prof. 
Hale’s ‘‘ Forward March ’”’ became a best 
seller in America, he may not have fore- 
seen the great importance alcohol would 
gain in the rubber and plastics pro- 
gramme. When he stated that ‘ agri- 
cultural alcohol holds the greatest power 
over human civilisation because it is one 
chemical entity endowed with the widest 
range of chemical activity and versa- 
tility,’’ he possibly did not expect that 
as early in June, 1943, approximately 
one-third of the synthetic rubber pro- 
gramme in the United States would 
choose agricultural alcohol as a raw 
material, thus absorbing the vast surplus 
stocks of grain. 

In this connection, it is interesting to 
note that it has been estimated? that ‘ if 
Great Britain were to manufacture onlv 
enough synthetic rubber to provide the 
raw material for her own industry, some- 
thing like 400,000 acres of potatoes a 
vear would be absorbed, and this would 
go a long way to solve the problems of 
some of our arable farms. The residues 
after alcohol extraction are of consider- 
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able financial value for the farmer.’’ 


Dr. H. Barron dealt with a similar sub- 
ject in a most important lecture, 
‘‘Agriculture and Plastics,’’ given at 
Southampton in June.* Though in the 
specific case of rubber there is the pos- 
sibility of processing it either directly 
from plants (e.g., hevea, guayule) or 
indirectly via agricultural alcohol or 
from oil or coal and limestone, there are 
many aspects that show chemurgic pro- 
duction of rubber to have a great advan- 
tage over other methods of production. 


Casein and Soya Plastics 


In the field of plastics, unlimited scope 
for chemurgy can be expected. Alreadv 
in the United States a very Jarge pro- 
portion of agricultural butyl alcohol is 
being converted into dibutyl phthalate 
—one of the most important plasticisers. 
During the last few years, developments 
have taken place in the cellulose industry 
from which it may be anticipated that in 
the immediate post-war period acetates 
will be replaced to a large extent by 
butylates, or by mixtures of both, for 
which large quantities of butyric and 
propionic acids will be required. Both 
acids can be produced by direct fermenta- 
tion methods, or alternatively, butyri 
acid can be derived from butyl alcohol. 

The production of casein plastics was 
one of the first purely industrial utilisa- 
tions of an agricultural product. The 
wide scope these plastics have found, in 
particular in the fancy goods industry, 
is well known. In this connection, the 
production of synthetic wool from casein 
is worth mentioning. 

Finally, it might rightly be expected 
that the soya bean will play an important 
r6le in changing the shape of things to 
come. For sooo years the soya bean was 
oné of the basic staple foods in China 
and Japan. It was introduced to the 
southern States of the U.S.A. in 1804. 
Up to the middle 1930’s the acreage 
under soya beans was negligible. The 
10 million acres planted in 1942 repre- 
sented an increase of 83 per cent. over 
1941, and produced a record vield of 210 
million bushels. The soya bean contains 
twice the protein of meat, twice the cal- 
cium of milk and more than twice the 
mineral content of wheat and is a perfect 
natural food. Its complex oil and pro- 
tein content can provide inexhaustible 
uses for industry; it can be pressed into 
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a plastic and spun into cloth; cracked 
like petroleum for paints and varnishes; 
and refined for edible oil and soap. The 
pre-war research work carried out by the 
Ford Motor Company, which developed 
a plastic from soya beans as a basic 
material suitable for the production of 
motor car bodies, is well known. 


Significance of Chemurgy 


Mr. H. Ickes, U.S. Petrol and Solid 
Fuels Co-ordinator,‘ revealed recently 
“that in meeting the declining number 
of petrol deposits discovered in recent 
years, synthetic rubber and. plastics 
industries will have to look somewhere 
else for raw materials,’’ while Lord 
Cherwell stated in the House at the end 
of July that ‘‘ the survey of our coal 
resources now proceeding will enable us 
to judge how soon our scientists will 
have to discover another form of energy’’ 


and he invited sound proposals for 
industrial research extension of that 
topic.” While mineral oils and coal are 


exhaustible, farm crops will exist as long 
as man assists nature. It is the most 
important task of chemurgy to preserve 
our inherited mineral wealth by enabling 
us to use that wealth sparingly by 
substituting for it crops that are 
renewable each year. 

Much has already been achieved, yet 
we are still only at the beginning of our 
experience in soil fertilisation, cultiva- 
tion of crops, and breeding of animals 
and plants. Promising results have been 
achieved by artificial insemination. 
Vernalisation of winter cereals has re- 
duced the period between sowing and 
harvesting from 9 months to 60 days, thus 
opening vast semi-arctic districts to 
cultivation. The adaptation of all such 
methods points to the unlimited poten- 
tialities of soil productivity. While the 
average world wheat yield is about 14 
bushels per acre, 60 to 70 bushels of 
wheat per acre have been harvested in 
many parts of England in the present 
1943 harvest, One day even hydroponics 
‘soilless culture) might be usefully em- 
ployed for growing food or industrial 
crops on a large scale. This would cer- 
tainly be a welcome innovation to 
countries with small arable acreage like 
Norway, or with large populations like 
England, or wherever adverse natural 
conditions prevail as in  semi-arctic 
districts. There is scarcely a day 
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without news of new developments in 
these directions. Their practical appli- 
cations after the war might be over- 
whelming. Industrial biology is in its 
infancy and promises to open the door 
to surprising wealth. Great successes 
have already been achieved by the acti- 
vated sludge process which provides for 
the conversion of the sewage sludge of 
big towns into a valuable fertiliser. 

The more the farmer improves the 
quality of his crops and steps up their 
yiell, the more does he profit from 
agricultural industries and the better 
balanced becomes the national and world 
economy. The incidental move of an 
important part of industry into hitherto 
purely farming districts will also intrin- 
sically contribute to the solution of the 
problems of Tocation of industry. 

The dream of mankind to use solar 
energy, air and soil most efficiently for 
production of food, clothing and indus- 
trial materials is thus coming nearer to 
realisation. Coal and oil, which for a 
long time were the basis of our chemical 
industry are giving way, to an increasing 
extent, to chemurgic industry. Instead 
of using up the stored energy from fossil 
flora and fauna in coal and oil, we take 
a short cut and produce industrial 
materials from annually _ replaceable 
crops. We thereby save our capital 
resources, being able to use coal and oil 
with more care and less waste, and only 
for purposes where they cannot be re- 
placed by other materials. We can 
therefore live on _ recurrent revenue 
without drawing on capital. Close con- 
trol of plant growth will enable us to 
multiply the variety of crops and im- 
prove their quality and quantity. Except 
for their mineral content of 2-3 per cent., 
plants depend on moist air and sunshine, 
of which there are unlimited stores. 
Hence chemurgy can lead to unlimited 
wealth for mankind. 
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Finding new uses for sugar will be one of 
the aims of the Sugar Research Foundation, 
set up in America as a non-profit organisa- 
tion to conduct research and distribute fac- 
tual information about sugar in diet. 
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A Substitute for Superphosphate 
Rock Phosphate Fused with Olivine 


T the recent meeting of the American 

Chemical Society, J. H. Walthall and 
G. L. Bridger, of the Tennessee Valley 
Authority, described how a mixture of rock 
phosphate and olivine can be fused to yield 
a product with a high proportion of soluble 
P.O.. The following account is condensed 
from their paper as printed in Ind. Eng. 
Chem, (1943, 35, 7, p. 774). 

To make the P,O, in rock phosphate read- 
ily available to plants, it is necessary to 
break up the structure of fluorapatite, the 
principal phosphatic component of rock 
phosphate. [The availability of P,O, in 
fertilisers to plants is usually estimated by 
its solubility in solvents such as neutral am- 
monium citrate solution? and citrated ammo- 
nium nitrate solution.*] The fluorapatite 
structure may be broken either by removing 
the fluorine from the rock phosphate or by 
treating rock phosphate chemically without 
effecting substantial removal of fluorine. For 
example, rock phosphate may be defluorin- 
ated by calcination with silica in the pre- 
sence of water vapour at temperatures 
higher than 1300°C.?-1" or by treating the 
molten rock phosphate with water vapour. 
Examples of chemical treatment of rock 
phosphate without complete defluorination 
are the manufacture of superphosphate, in 
which rock phosphate is treated with either 
sulphuric or phosphoric acid and most of 
the fluorine in the rock phosphate remains 
in the superphosphate,’ and the fusion of 
rock phosphate with addition agents to make 
products high in P,O, solubility, but retain- 
ing most of the initial fluorine. Both acidu- 
lation and fusion with addition agents break 
up the fluorapatite structure of rock phos- 
phate. 

Fusion Processes 


Some information has been published on 
processes for the fusion of rock phosphate 
with addition agents to make its P,O, solu- 
ble without removal of fluorine. Wolters?’ 
described a process for making a product of 
high P,O, solubility by the fusion of rock 
phosphate with alkali and alkaling earth sili- 
cates. For example, by fusing a mixture 
containing 1.00, 0.60, and 0.30 part of rock 
phosphate, alkaline earth silicates, and 
alkali silicates, respectively, he obtained a 
product with an almost completely soluble 
P.O, content. Also, by fusing a mixture of 
1. 00, 0.80, and 0.84 ‘part of rock phosphate, 
calcium carbonate, and silica, respectively, 
Wolters found that the P 0, was almost 
completely soluble but that considerable loss 
of P,O, by volatilisation occurred. Giese 
and Wolters‘ obtained a patent on the pre- 
paration of soluble phosphates by fusing 


rock phosphates with silicates, and cooling 
the melt in a blast of steam and air; they 
used the proportions (a) 1.00 part rock phos- 
phate, 0.45 part sodium bisulphate, 0.28 part 
limestone, and 0.27 part silica, or (b) 
1.00 part rock phosphate and 0.45 part 
sodium-calcium silicate. Presumably the 
kinds and proportions of silicates are the 
same as those stated in the earlier Wolters’ 
patent.'’ Prjanischnikow'® described the 
preparation of a product of high P,O, 
solubility by the fusion of 1.00 part of rock 
phosphate with about 0.5 part of sodium car- 
bonate. Other processes for the fusion of 
rock phosphate with various addition agents 
are those of Wiborgh?*, Heskett®, and 
Schleede, Meppen, and Scheel.'* The chief 
disadvantages of these processes are the ex- 
cessively large proportions of inexpensive 
addition agents required with resultant high 
fusion costs and low P,O, concentration in 
the products; or the need for expensive ad- 
dition agents such as sodium carbonate. 

A number of processes!2-14,.15 for the cal- 
cination of rock phosphate with addition 
agents, with or without defluorination, have 
been used in Europe, but have not been 
adopted in the United States. 


Preliminary Investigations 


Preliminary investigations indicated that 
the fusion of rock phosphate with magnesia 
and silica would yield a product high in 
P.O, solubility although retaining a large 
proportion of fluorine. For example, @ pro- 
duct was prepared by fusing a mixture of 
0.28 lb. of magnesia and 0.21 lb. of silica 
per lb. of rock phosphate, and quenching the 
melt in water; the P,O, in this product was 
completely soluble in citrated ammonium 
nitrate solution. Other experiments showed 
that, if such a mixture were either calcined 
to incipient fusion in a rotary kiln or sin- 
tered by mixing with coke and burning, only 
15 to 20 per cent, of the P,O, in the pro- 
ducts was soluble in citrated ammonium 
nitrate solution. 

A process for fusion of rock phosphate 
with magnesia and silica would have advan- 
tages over other rock phosphate fusion pro- 
cesses, if the proportions of magnesia and 
silica required were not excessive; the raw 
materials would be inexpensive, and deflu- 
orination, which requires special types of 
furnaces and additional fuel over that re- 
quired for fusion, would be obviated. Such 
a process might be practicable in the Ten- 
nessee Valley, because large deposits of high 
grade olivine, a@ mineral magnesium silicate, 
are found there. In North Carolina and 
Georgia, in or adjacent to the Tennessee 
River watershed, estimates show about a 
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COMPOSITION OF RAW MATERIALS 





TABLE I. 
Material P05 
Rock phosphate A 33.3 
Rock phosphate B 


5S ee 
Magnesite brick in 
Silica... _ 
Olivine ... 





Composition, Per Cent. 
CaO MgO SiQe Feat is AlgOs F 
47.1 : 6.3 2.8 1.8 3.63 
46.4 see 3.4 2.3 - 3.56 
3.4 86.5 D.4 5.9 
ses pee 06 soe 
0.9 45.0 43.9 8.1 








billion tons of dunite containing more than 
40 per cent. magnesia and 230 million tons 
of olivine averaging 48 per cent. magnesia.° 
All the large deposits of olivine are acces- 
sible to rail or road transport. 

A systematic study was therefore made to 
determine the proportions of magnesia, 
silica, and olivine required for a product of 
high or complete P,O, solubility when these 
materials are fused with rock phosphate. 

The chemical compositions of the raw 
materials are shown in Table I. The rock 
phosphate was high-grade Tennessee brown 
rock phosphate sand. Ground magnesite 
brick was the source of magnesia, and silica 
pebble the source of silica. The olivine was 
a commercial product from Spruce Pine, 
N.C. Two electric furnaces were used in 
the course of the investigation. One was a 
Detroit rocking indirect-are furnace, lined 
with silica brick and operated at about 
25 kW. The other was a single-electrode 
direct-arc furnace lined with carbon and 
operated at about 90 kW. The charges to 
the indirect-arc furnace weighed about 
25 lb.; those to the single-electrode furnace, 
about 150 lb. The single-electrode furnace 
was equipped with a quenching system, con- 
sisting of a trough through which a high- 
velocity stream of water was directed. The 
fusion procedure consisted in mixing the 
desired proportions of constituents, ground 
to —4 mesh or finer, melting the mixture in 
one of the furnaces, and cooling the melt 
rapidly by water quenching. When the in- 
direct-arc furnace was used, the melt was 
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poured into a pan of water; when the direct- 
arc furnace was used, the melt was allowed 
to flow into the stream of water of the 
quenching system. About 30 minutes were 
required to melt a charge in either furnace. 
The temperature of the malts as they poured 
from the furnaces was 1450° to 1550°C. 

Soluble P,O, in the products was deter. 
mined by the Maclntire-Shaw-Hardin 
method,® which employs a citrated ammo- 
nium nitrate solution as tiie s lvent. 

Two series of fusions were made to deter- 
mine the proportions of magnesia and silica 
required for complete solubility of P,O,. In 
the first series (Table II-A and Fig. 1-A), 
from 0.21 to 0.29 lb. of silica per lb. of rock 
phosphate was used in each fusion, and the 
proportion of magnesia was varied from 0.16 
to 0.28 lb. per lb. of rock phosphate. It was 
found that 96 per cent. of the P,O, in the 
product was soluble when 0.24 1b. of mag- 
nesia and 0.25 1b. of silica per lb. of rock 
phosphate was used, and that essentially 
complete soluhility of P,O, was obtained 
when 0.28 lb. of magnesia and 0.29 lb. of 
silica per lb. of rock phosphate was used. 
The proportion of silica in this series was 
not constant because the fusions were car- 
ried out in a silica-lined furnace, and the 
amount of silica dissolved from the lining 
could not be controlled. However, all the 
products made in series A contained more 
than the minimum proportion of silica re- 
quired for complete P,O, solubility, as indi- 
cated in the next series. 

In the second series (Table II-B and Fig. 
1-B), carried out in a carbon-lined furnace, 
the magnesia was kept constant at 0.28 lb. 
per lb. of rock phosphate, and the silica was 
varied from 0.02 to 0.28 Ib. per lb. of rock 
phosphate. It was found that 0.22 lb of 
silica per lb. of rock phosphate was required 
for essentially complete P,O, solubility, 
when 0.28 lb. of magnesia per lb. of rock 
phosphate was used. 

In most of these runs the amount of fluor- 
ine volatilised from the rock phosphate was 
between one-fourth and one-third of that 
initally present. In Table II-B, the fluorine 
volatilisation increased with increasing pro- 
portions of silica. : 

Since magnesium is a desirable plant 
nutrient, the solubility of the magnesium in 
one of the rock phosphate-magnesia-silica 
fusion products was determined, The avail- 
ability of magnesium in selectively calcined 
dolomite to plants has been judged by its 
solubility in neutral ammonium citrate solu- 
tion*; therefore this solution was used for 
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the present analysis. Ninety per cent. of 
~ the magnesium in product PS57 (Table IT), 
which contained 18.5 per cent. of magnesium 
oxide, was soluble in neutral ammonium 
citrate solution. Thus most of the mague- 
sium in the rock phosphate-magnesia-silica 
fusion products is readily available to pl 
Since the foregoing experiments indicated 
lirect-| that the proportions of magnesia and silica 
lowed} required for high P,O, solubility were not 
f the] excessive, and that the ratio of magnesia to 
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were | silica required was approximately the same 0-45 O50. O55 O60 0-65 
nace.|as that of magnesia to silica in olivine, it POUNDS OF OLIVINE PER POUND OF ROCK PHOSPHATE 
oured | appeared that olivine would be an economi- Fig. 2. 
ye cal material for fusion with rock phosphate. 
deter-| Results of a series of fusions are shown in contained a layer of unfused charge above 
ardin| Table III and- Fig. 2. To obtain 94 per the molten material; thus any vapours or 
mmo-} cent. P.O, solubility of the product, 0.46 lb. fumes liberated from the melt rose through 
of olivine per Ib. of rock phosphate was re- the layer of unfused material, whereas in the 
deter-/ quired; to obtain 98 per cent. P,O, solu- batch experiments the upper half of the 
silica | bility, 0.62lb. of olivine was necessary. furnace was’empty. Analyses of the pro- 
;» In| These results are in good agreement with duct from the fusion in which continuous 
1-A), | the fusions of rock phosphate with magnesia charging was used indicated that the P,O, 
rock | and silica (Table II). The amount of fluor- loss was only 1 per cent.; the fluorine vola- 
d the | ine volatilised was about the same as that tilisation was 11 per cent. This experiment 
10.16] observed in fusions with magnesia and indicates that there would be no apprecialkde 
t was | silica. P.O, loss from an electric carbon-lined fur- 
n the The volatilisation of P,O, in the fusions nace designed so that the unfused part of 
mag- fof rock phosphate with olivine, as deter- the charge could serve as an absorbent for 
rock | mined by the difference in P,O. /CaO ratio. liberated phosphorus or P,O,. Also, it is 
tially } of the furnace charge and of the product, likely that the P,O, losses resulting from 
ained | was usually about 5 per cent. and Was as fusion of the mixture in a furnace not lined 
b. of | high as 13 per cent. in one case. This vola- with carbon would be small. 
used. | tilisation was presumably due to reduction To determine whether high solubility of 
3 Was| by the carbon furnace lining and carbon P.O. could be obtained with smaller pro- 
» car- | electrodes. Consequently, a fusion was portions of olivine than those required for 
1 the | made in which a mixture that contained high solubility in the above fusions, if larger 
ining | 0.60 lb. of olivine per lb. of rock phosphate proportions of silica were used, two series 
1 the | was charged continuously into the direct-are were run in which both olivine and silica 
more | furnace for eight hours; the furnace was were fused with rock phosphate. In the 
@ re- | tapped at 30-minute intervals. With this first (Table IV-A), 0.31 lb. of olivine per Ib. 
indi- | method of operation, the furnace always of rock phosphate was used. The solu- 





Fig. | Taste II. EFFECT OF MAGNESIA AND SILICA ON P20, SOLUBILITY IN FUSION OF ROCK PHOSPHATE WITH MAGNESIA 




















nace, AND SILICA 
28 Ib Lb. Addition Agent per Soly. of P2Os, F Volatilised, 
: Ib. Rock Phosphate A Composition of Product, % % of Total’ % of Initial 
» Was Fusion 
rock No. MgO SiOg P20; SiO. F 
h of A. Magnesia Content Varied ‘(Indirect- Are *F urnace) , 
R PS66 _ oe een 0.16 0.21* 25.4 21.6 1.86 85 33 
uired See 0.24* 24.3 22.2 1.10 90 58 
ility, PS64__—_i a... ses oo | O86 0.25* 23.8 22.6 1.70 96 34 
nook ee ae: se ee, 0.29* 21.6 23.7 1.71 99 30 
B. Silica Content Varied (Direct-Arc Furnace) 
fluor- I= iin “a” oa 0.02 27.2 8.4 2.37 19 20 
> was PSE6 sas sec one 0.28 0.15 23.4 18.3 1.92 85 25 
2 PSE7 -_ see sen 0.28 0.22 22.2 21.3 1.72 100 29 
that PSES8 0.28 0.28 20.9 25.5 1.58 100 31 
orine * Calculated from percentage of silica in product. 
 pro- 
TABLE II]. EFFECT OF OLIVINE PROPORTION ON PO; SOLUBILITY (DIRECT-ARC FURNACE) 
plant Lb. per Ib. Rock 
Im in Phosphate B 
silica Olivine constituents Composition of Product, % 
avail- | Fusion Soly. of P.O; F Volatilised, 
cined No. Olivine MgO SiOs P05 CaO MgO SiC, F % of Total % of Initial 
‘y its PSE11 we wean |6°lCUGe 0.13 23.5 38.3 10.5 18.6 2.12 62 27 
. PSE14 eco 0.39 0.17 0.17 24.5 35.9 12.1 19.4 1.84 71 33 
solu- PSE10 -. 0.46 0.21 0.20 22.8 34.9 14.3 22.0 1.87 94 29 
1 for | PSE9 see 0.62 0.28 0.27 _ oe 31.5 17.4 23.4 1.71 98 28 














200 


THE CHEMICAL AGE 














SEPTEMBER II, 1943 
TABLE IV. EFFECT OF MAGNESIA-SILICA PROPORTIONS ON PgOg SOLUBILITY IN FUSION PRODUCTS OF ROCK PHOSPHATE 
WITH OLIVINE AND SILICA (DIRECT-ARC FURNACE) 
Lb. per Ib. Phosphate 
Rock 
Olivine and Si 
Pebble Constiuents Composition of Pr« duct, 
Fusion Sj —_ Soly. of P9Qg, F Volatilised, 
No. pebble MgO SiCe P3C; CaO MgO SiO, F % of Total % of Initial’ 
A. 0.31 Ib. olivine per Ib. of Rock Phosphate B 
PSEl11 0.00 0.14 0.13 23. 10.5 138.6 2.12 62 27 
PSE12 0.14 0.14 0.27 21.9 35.6 9.4 26.7 1.17 sl 57 
PSE13 U.238 0.14 0.40 18.6 34.2 8.1 32.4 1.37 8U 47 
B. 0.39 Ib. = per lb. of Rock a wm B 
PSE14 --» Q.00 0.17 0.17 oD 35.9 12.1 19 1.84 71 33 
PSE15 oo GAR 0.17 0.27 22.5 34.5 11.3 246 1.80 57 31 
PSE16 oe 0.25 0.17 0.40 20.8 31.8 11.0 30.1 1.09 81 a) 
bility of P,O. could be increased from 62 In contrast to processes for making super- 


to 81 per cent. by using 0.14 lb. of silica per 
lb. of rock phosphate in addition to the 
olivine, but no further increase in_ solu- 
bility of P,O, was obtained when 0.28 lb. of 
silica per lb. of rock phosphate was used in 
addition. In the second series (Table IV- 
B), 0.39 lb. of olivine per lb. of rock phos- 
phate was used. The solubility of P,O, 
e@uld be increased from 71 to 81 per cent. 
when 0.25 lb. of silica per lb. of rock phos- 
phate was used in addition to the olivine. 


Because products having P,O, solubility 
higher than 81 per cent. were not obtained, 


and because the amount of silica needed 
even for this solubility was relatively large 
with attendant decrease in the P,O, content 
of the product, it appears better to use no 
additional silica for the fusions. 


Pot Culture Tests 
A sample of product PSE10 (Table III 


ground to —100 mesh, was subjected to pot 
culture tests in the greenhouse. ‘This pro- 
duct had been made by the fusion of a mix- 
ture containing 0.46 lb. of olivine per lb. of 
rock phosphate and contained 22.8 per cent, 
P.O., 94 per cent. of which was soluble in 
citrated ammonium nitrate solution, as 
compared with 2.2 per cent. for the raw rock 
phosphate. The test crop was Sudan grass. 
Within the limits of accuracy of the tests, 
the rock phosphate-olivine fusion product 
appeared to be practically as effective as the 
two superphosphates. On both soils the 
rock phosphate-olivine fusion product and 
the defluorinated fused rock phosphate were 
equally effective. 

The experiments indicate that the P,Q, 
in rock phosphate can be made available to 
plants by fusion of the phosphate with pro- 
portions of magnesia and silica, or of olivine, 
that are relatively small compared with the 
proportions of alkaline earth silicates re- 
ported as necessary by previous investiga- 


tors, and without removal of the 
major portion of the fluorine of the 
rock phosphate. A process for mak- 
ing phosphatic fertiliser by fusion of 


rock phosphate with olivine would have a 
number of advantages over other processes, 


phosphate, expensive acid is not required. 
lis advantage over processes for making 
metaphosphates is that expensive elemental 
phosphorus is not needed. In contrast to 
processes for making defluorinated fused 
rock phosphate, it is not necessary to re- 
move substantially all of the fluorine from 
the rock phosphate, a difficult and expensive 
task. Its advantages over other fusion pro. 
cesses in which P, .O, solubility is obtained 
by addition agents without defluorination 
are that the agent required in the present 
process is inexpensive and the amount re- 
quired is relatively small. These advan. 
tages of the rock phosphate-olivine fusion 
process should result in lowered costs of 
production of available P,O.. An advan- 
tage of the rock phosphate-olivine fusion 


product is that it contains soluble mag- 
nesium, which should make the _ product 


especially adaptable for application to soils 
that respond to magnesium. 
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Fermentation of Corn‘ 
Using Fungal Amylases instead of Malt 


N two previous papers*-® data were 

presented on the use of mould amylase 
preparations in the saccharification of corn 
mash for alcoholic fermentation. The 
moulds were cultured on wheat bran in 
rotating drums. In a general review of the 
use of microbial amylases in the alcoholic 
fermentation, one of the authors® discussed 
briefly the relative merits of these materials 
and malt. The present paper describes a 
new and more efficient laboratory method 
for growing the moulds aud compares the 
efficiencies of the mould-bran preparations 
from twenty-seven strains of moulds, repre- 
senting four genera, as saccharifying agents 
in the alcoholic fermentation of corn. 


Fermentation Procedure 


From the results of preliminary investi- 
gations, the following standard procedures 
were adopted. The stock cultures of the 
moulds were kept on wort-agar slants. For 
cultivating the moulds in flasks, transfers 
were made from well sporulated cultures to 
wheat-bran mashes. ‘The latter were pre 
pared by mixing equal weights of wheat bran 
and 0.3 N hydrochloric acid in Erlenmeyer 
flasks and _ sterilising for 30 minutes at 
15 1lb./sq. in. steam pressure. The bran 
mashes were heavily inoculated from well 
sporulated stock cultures and the flasks, 
lying on their sides, were incubated at 30°C. 
For most of the work, 500-ml. Erlenmeyer 
fiasks containing 25 gm. of bran were em- 
ployed, but it was found later that more 
rapid growth and sporulation were secured 
if 10 gm. of bran were used in 250-ml. flasks. 
After abundant sporulation had _ taken 
place, the cultures were used as inoculum 
for larger batches of bran mash. The well 
sporulated mould cultures on the bran may 
be allowed to dry undisturbed in the flasks 
and kept at incubator or room temperature 
for many months without loss of potency as 
inoculum, 

The mould amylase preparations were 
produced by growing the moulds on _ the 
wheat-bran mash in special 3-quart alu- 
mifium pots equipped for aeration. The 
apparatus is simply constructed (Fig. 1); 
it has several advantages over the drum 
method previously employed in _ laboratory 
work?.6, It takes less space and requires 
no special mechanical devices; there 1s no 
disturbance of the mould mycelium during 
growth and more uniform aeration is ob- 
tained; the growth of the moulds is more 
rapid, and the pot preparations lead to more 
consistent and higher yields of ethanol. 

The method of culturing the moulds in 





* From a paper by Lu Cheng Hao, E, I. Fulmer and 
L. A. Underkofier. 


the pots is as follows: The bran mash is 
prepared by moistening 750 gm. of wheat 
bran with an equal weight of 0.3 N hydro- 
chloric acict. The wet bran is packed in 
the pot and sterilised in the autoclave at 
15 lb./sq. in. steam pressure for 30 minutes. 


p 


Thermometer— _,. 


Air inlet 


























Fig.1. Apparatus for growing moulds. 

The three-quart aluminium pot, 7in. 

diameter and 4} in. high, is ventilated 
by a number of } in. holes 


The cooled mash is mixed with 5 to 10 gm. 
of well-sporulated mould culture grown in 
flasks on wheat bran mash, and the inocu- 
lated material is packed firmly into the pot. 
The pot is placed on a layer of cotton bat- 
ting and the material incubated at 30°C. 
until the temperature rises to 37-40°C. This 
temperature is reached in about 8 hours and 
indicates rapid growth of the mould, The 
mass is then aerated by passing air through 
the pot at a pressure of 0.3 to 3 in, of water, 
the now of air being so regulated as to 
maintain a temperature below 45°C, After 
aeration for 12 to 24 hours the contents are 
removed, spread on paper, and dried at 
room temperature. The dried material is 
ground in a Wiley mill and is used as the 


saccharifying agent in the fermentation 
tests. Such material is designated ‘‘mould- 
bran.”’ 


Yields of ethanol from fermentations of 
20 per cent. corn mash, saccharified with 
the various mould-bran preparations, were 
employed as the index of their amylolytic 
effectiveness. The authors believe® that the 
final yields of ethanol furnish the only reli- 
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able means for comparing the usefulness of 
the saccharifying agents; Lintner numbers 
are wholly unreliable in such comparisons. 
The data represent the averages of duplicate 
fermentations, and all were confirmed by 
repeated experiments. 

The corn meal used in these investigations 
was prepared by grinding whole yellow corn, 
obtained in several lots at different times; 
moisture and starch analyses were carried 
out on each lot. The starch analyses were 
made by the official A.O.A.C. diastase 
method with subsequent acid hydrolysis'; 
the reducing sugars formed were determined 
by the modified Shaffer-Somogyi method 
developed in the Iowa laboratories.? The aver- 
age moisture content ranged from 11 to 14 
per cent. and the starch content from 56 to 


60 per cent. The wheat bran was purchased 
from a local grain elevator. Blue Ribbon 
malt extract (Premier-Pabst Corporation) 


was employed in the preparation of the wort 
for yeast culture, 


Methods of Comparison 


The following method was employed in 
the comparison of the different mould-bran 
preparations: 60 gm. of corn meal are mixed 
with 300 ml. of 0.04 N hydrochloric acid in 
@ 500-ml. Erlenmeyer flask, and the starch 
is gelatinised by heating the mash on a hot 
plate or over a sal] flame with occasional 
stirring to produce a uniform paste. The 
mash is then cooked in the autoclave at 
20 lb. /sq. in, steam pressure for 30 minutes. 
On removal from the autoclave the pH is 
adjusted to 4.5-5.0 using sodium hydroxide, 
sodium carbonate, or calcium carbonate; 
for most of the work here reported sodium 
hydroxide was employed. The mash (at 
30°C.) is transferred to a mixer, and the 
mould-bran added in the form of a slurry 
in water. The mixture is agitated for one 
minute, returned to the flask, and allowed to 
stand in the incubator at 30°C. for about 
an hour. The mash is then inoculated by 
adding 20 ml, of a 24-hour yeast culture 
(Saccharomyces cerevisiae) grown on a 10 
per cent. malt extract medium. After fer- 
mentation for three or four days, the fer- 
mented medium is transferred to a Kjeldahl 
fiask, and about 0.5 gm. of solid sodium car- 
bonate or a little solid calcium carbonate 
is added to neutralise the acids. The 
mixture is then distilled, and exactly 100 ml. 
of the distillate are collected in a volu- 
metric flask. The specific gravity of the 
distiliate (25°/25°C.) is determined by 
means of a Chainomatic Westphal balance, 
and the alcohol content read from an appro- 
priate table. 

Corrections were made for the ethanol 
from the inoculum and from the mould-bran. 
That is, the activities of the various mould- 
bran preparations were compared on the 
basis of the alcohol yields from the starch 
of the corn alone. The theoretical yield 
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of ethanol was calculated from the well. 
known equations for the conversion of 
starch to sugar and the latter to ethanol 
by alcoholic fermentation. 

In a typical experiment the fermentation 
mash contained 60 gm, of corn with a starch 
content of 57.9 and a moisture content of 
12.5 per cent., 3.6 gm, of mould-bran, and 
20 ml. of yeast culture as inqculum. After 
fermentation for three days the entire fer. 
mented mash (365 ml.) was subjected to 
distillation and the first 100 ml. of distillate 
was subjected to distillation and the first 
100 ml. of distillate collected. The specific 
gravity (259/259) of the distillate was 
0.9686, corresponding to 19.77 gm. of 
ethanol produced from the corn, mould-bran, 
and inoculum, which represents 5.41 gm. of 
ethanol per 100 ml. of final beer or 6.87 per 
cent. by volume. The ethanol derived from 
inoculum and mould-bran, as determined 
from control fermentations containing malt 
extract and mould-bran, was as follows: 
0.68 gm, from the 20 ml. of inoculum and 
3.6 x 0.045=0.16 gm. from the mould-bran, 
or a total of 0.84 gm. of ethanol. There- 
fore, the quantity of ethanol] from the starch 
of the corn alone was 19.77 —0.84—18.93 gm. 
of ethanol. From the equation for the alco- 
holic fermentation, 

C.H,,0,+H,O — 2C0,+2C,H,OH 
it is evident that the complete fermentat‘on 
of 162 gm. of starch yields 92 gm. of ethanol; 
i.e., 1 gm, of starch yields 0.568 gm. of 
ethanol. In the 60 gm. of corn there were 
60 x 0.579 = 34.74 gm. of starch which would 


give a theoretical yield of 34.74 x0.568= 


19.72 gm. of ethanol. The yield from the 
above fermentation was, therefore, 100 x 
(18.93 /19.72)=96.0 per cent. of the theore- 
tical. 


Ethanol Yields 


It is evident from the above example that 
the activities of the various mould-bran pre- 
parations were compared on the basis of the 
alcohol yields from the starch of the corn 
alone, in terms of the percentage of theore- 
tical yield of alcohol obtained. However, 
in order to make possible a more ready com- 
parison of the results obtained in this study 
with industrial plant practice, the data of 
the above typical] experiment may be used 


' to calculate the results as commonly done 


in the distilling industry. Since 18.93 gm. 
of ethanol were obtained from 60 gm. of 
corn, this would represent 18.93 lb. of 
ethanol from 60 lb. of corn or 56 x (18.93/ 
60.0) =17.67 lb. of ethanol or 5.34 proof gal- 
lons of alcohol per bushel of corn as used. 
Since the corn as used contained 12.5 per 
cent. moisture, 60.0 lb. would be equivalent 
to 60 x 0.875—52.5 lb. of moisture-free corn. 
The yield on the dry basis, therefore, was 
100 x (18.93/52.5) —36.06 lb. of ethanol or 
10.9 proof gallons of alcohol per 100 Ib. of 
dry corn, or was 36.06 x (56/100) = 20.19 Ib. 
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of ethanol or 6.10 proof gallons of alcohol 
per 06 lb. of dry corn. 

The standard procedures were based upon 
many preliminary experiments jrom which 
it was evident that the alcohol] yields are 
just as good, or better, when the conversion 
takes place at 30°C. for one hour as at 55° 
for 1, 2 or 3 hours. In commercial practice 
it may be advantageous to add the mould- 
bran at 55°C, to lower the mash viscosity 
and then pump immediately through the 
mash coolers into the fermenters, Study of 
the effect upon alcohol yields of cooking the 
corn mash with various concentrations of 
hydrochloric acid for 30 minutes at 20 lb./ 
sq. in. steam pressure showed a definite opti- 
mum of 0.04 N acid. There was a distinct 
difference in the consistency of the mash 
cooked with 0.02 N and with 0.04 N acid; 
the former was quite thick, the latter was 
very thin. The mashes cooked with concen- 
trations of acid higher than 0.04 N were 
brown in colour, and the extent of caramel- 
isation increased with increasing acid con- 
centration. The decrease in viscosity of 
the mash markedly increases the ease of 
handling and simplifies the procedure of 
saccharification. ‘ The mash can also be 
thinned by the preliminary addition of 
mould-bran or of malt, but the use of acid 
gave much more uniform results. 


Preparations from Different Moulds 


Twenty-seven representative strains of 
moulds were chosen for detailed studies; 
four. geilera were included, Aspergillus, 
Mucor, Penicillium, and Rhizopus. Data 
on the alcohol yields from corn mash sac- 
charified with various mould-bran prepara- 
tions are given in Table I. All the strains 
of Aspergillus were very active, particularly 
three cultures of Aspergillus oryzae. Mucor 
rouxi and Mucor circinelloides proved to be 
as effective as the Aspergilli; M. javanicus 
was inferior to the other preparations. The 
two species of Penicillium were inferior to 
the Aspergilli, the P. chrysogenum being 
particularly poor. With the exception of 
one strain of R. oryzae, all the strains of 
Rhizopus gave very active mould-bran pre- 
parations. 

Effect of Storage 


Studies were made of the effect of several 
variants in the handling of the mould-bran, 
and it was evident that there was no signifi- 
cant deterioration during storage. In order 
to avoid deterioration, however, it is advis- 
able that the moisture content be not above 
12 per cent.; in a few cases, where the 
moisture content was from 15 to 17 per cent., 
spoilage occurred. 

It is well known that traces of mineral 
salts stimulate the growth of moulds. The 
salts recommended by Steinberg* were added 
to the acid used in preparing the bran mash 
for the growth of the moulds, To each litre 
of the dilute acid were added 0.000625 gm. 
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TABLE 1.—ALCOHOL YIELD FROM CORN MASH SAC- 
CHARIFIED WITH AMYLASE PREPARATIONS FROM STRAINS 
OF FOUR GENERA 
Mould and Culture No. Mould-Bran, Alcohol Yield, 

% of Corn % of Theory 


ASPERGILLUS 
A. niger 1 4 86.4 
6 91.4 
8 91.3 
A. niger 3 6 90.0 
8 91.6 
A. niger 63 6 84.1 
8 89.5 
A. oryzae 2 + 88.6 
6 91.5 
8 93.2 
A. oryzae 2 + 90.5 
6 92.8 
8 92.5 
A. oryzae 38 4 93.2 
6 93.8 
8 93.5 
A. oryzae 40 4 92.5 
6 93.5 
3 93.0 
A. oryzae 42 4 89.4 
6 91.1 
8 91.6 
MUCOR 
M. rouxii 4 6 87.5 
8 92.7 
M. circinelloides 20 6 91.0 
8 92.8 
M. javanicus 21 6 72.8 
8 82.8 
PENICILLIUM 
P. chrysogenum 7 6 64.7 
3 73.4 
P. purpurogenum 8 6 86.1 
8 90.5 
RHIZOPUS 
R. delemar 12 6 92.5 
8 93.9 
R. delemar 13 6 2.5 
38 93.7 
R. delemar 34 4 93.8 
6 93.8 
8 93.4 
R. oryzae 14 6 90.5 
8 90.9 
R. oryzae 15 6 92.0 
3 93.5 
R. oryzae 16 6 85.2 
8 90.5 
R. oryzae 17 6 71.6 
8 84.0 
R. oryzae 32 4 85.0 
6 90.6 
8 93.0 
R. oryzae 33 4 92.8 
6 93.5 
8 94.0 
R. nigricans 11 6 81.0 
8 89.5 
R. shanghaiensis 35 6 86.9 
8 91.0 
R. tritici 19 6 90.8 
8 89.6 





each of ferrous sulphate and zine sulphate. 
The addition of the salts increases some- 
what the amylolytic activity of the strains 
of Aspergillus oryzae but is disadvantageous 
with the representatives of Rhizopus. It is 
possible, however, that the latter might be 
stimulated by different concentrations of 
the salts. 

On the basis of the above data and other 
repeated experiments, certain strains of 
Aspergillus oryzae proved to be the most 
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satisfactory moulds, Although some of the 
species of Rhizopus gave excellent results, 
the cultures of Aspergillus are much easier 
to handje. The Aspergilli produce more 
abundant sporulation, which facilitates 
growth of the inoculum, makes possible a 
heavier inoculation of the mash, and thus 
minimises danger of contamination. More- 
over, the mycelium formed by the Aspergilli 
is more dense and makes the mould-bran 
easier to handle. The three best strains of 
Aspergillus oryzae all gave yields of about 
95 per cent. of the theoretical, and the re- 
sults are remarkably uniform. It is unlikely 
that much better alcohol yields than those 
shown above may be expected under labora- 
tory conditions since some of the carbo- 
hydrate must be utilised in building up the 
protoplasm of the yeast, some alcohol is lost 
by evaporation, and small amounts of by- 
products, such as glycerol, are always pro- 
duced in the norma] fermentation. 
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LETTER TO THE EDITOR 





Talc Control 


5iR.—As you kindly published our recent 
letter concerning the importation and distri- 
bution of tale, we think it onlv fair to 
request you to allow space in your columns 
for the following statement. An August 18. 
a deputation from merchant distributors was 
received by the Controller, who explained in 
detail the new scheme which had _ been 
devised in the meantime and which gives 
a place for all those who had a genuine 
pre-war trade in tale. We should like to 
add that if anything in our previous letter 
gave any wrong impression about the 
Controller, we wish now to withdraw such 
remarks. We realise he has had a most 
dificult job to do in bringing order out of 
chaos, and we are glad he has seen the 
wisdom of bringing the merchant into the 
new scheme. We shall do our best to make 
the new scheme work satisfactorily.—Yours 
faithfully, 
WILFRID SMITH, 
Wilfrid Smith, Ltd. 
E, A. Kitrre. 
Kittle, White & Co.. 
Ltd. 


August 31, 1943. 
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Plastics for Pumps 
German Experience 


HE need to economise in the use of 

metals has caused German pump manu- 
facturers to experiment with plastics as a 
construction material, and it is ciaimed that 
the results have not been altogether unsatis- 
factory. Chemical resistance was generally 
found to be satisfactory. The main difficulty 
was caused by the swelling of the phenolics, 
which is due to the moisture absorption of 
the fillers. Asbestos was found to be the 
best material to use in conjunction with 
plastics. Crushed and milled stone was also 
found to be relatively satisfactory in this 
respect, whereas textiles and cellulose products 
were unsuitable. Thermoplasts without 
fillers turned out to be much better so far 


as swelling was concerned, but they were 
found difficult to press The valves are 
mostly made from tubular and flat pieces 


by welding or glueing. Another difficulty 
encountered with plastics has been their low 
maximum temperature, and efforts are being 
made to improve their resistance to high 
temperatures. Little experience has as yet 
been gained in the protection of metal pumps 
by several coats of resins ‘applied by 
ordinary painting or annealing. Synthetic 
rubber has also been used for this purpos 
because it is resistant to hydrofluoric acid, 
hydrochloric acid, phosphoric acid, chlorine 
solutions, sulphurous acid, acetic acid, etc. ; 
its maximum temperature is about 100° C. 
In machinery construction generally, Vinidur 
foils (hard polyvinyl chloride) have been 
used on all metals, with the exception of 
lead and some light metal alloys, and also 
in combination with concrete and wood. 
Oppanol (polyisobutylene) has been used in 
conjunetion with nearly all construction 
materials. The Vinidur foils are 0.8-1.0 mm. 
thick, while Oppanol is used in films 2-3 mm. 
thick, on metal surfaces. 








SODIUM AND AERO ENGINES 

Sodium is playing an important pari in 
fighters, bombers and transport planes, ac- 
cording to a statement by Du Pont Electro- 
chemicals Department. The metal is being 
used as a cooling agent in the exhaust 
valves of aero-engines. The sodium is 
sealed tightly in the interior cavity of the 
valve and, as the engine operates, the valve 
head becomes heated by the combusion of 
the gases. When the temperature reaches 
97.5°C, this leads to the melting of the 
sodium, and the motion of the valve then 
proceeds to spray the liquid sodium over 
the entire inner surface of the head cavity. 
The sodium absorbs the heat from the head 
and is thrown into the stem of the valve, 
when the absorbed heat is dissipated 
through the stem guide to the cylinder and 
the cooling system. 





SEPT 


IT 

is 
econon 
at wal 
her in 

rece 
About 
vearly 
100.001 
in ind 
Mines. 
Interk 
the d 
agricu 
beyon 
possib 
was ; 
demar 
from 
the p 
domes 
comin 
estimsé 
to be 
demal 


The 
ordin: 
nit ros 
produ 
tion 
nitrat 
and 
Japa 
nitro; 
foreis 
The 
1m po: 
tot all 
Muni 
lesse 


demas 


comy 
{ ons 
and 

eithe 
Agri 
nitro 
new 

io & 
Di 
wide 
Unit 
topo 
depc 
alm« 
expe 


Cc 


43 


e of 
anu- 
aS a 
that 
atis- 
rally 
‘ulty 
lies, 
n of 
the 
with 
also 
this 
lucts 
hout 
» far 
were 
are 
1eces 
‘ulty 
low 
eing 
high 
vet 
Imps 

by 
hetic 
"post 
acid. 
rine 
etc. : 
Oo C, 
idur 
been 
n of 
also 
rood. 
d in 
*tion 
mm. 
mm, 


IES 
~ in 
 ae- 
ctro- 
eing 
aust 
1 is 
the 
ralve 
n of 
ches 
the 
then 
over 
vity. 
head 
ilve, 
ated 
and 








SEPTEMBER II, 1943 


THE CHEMICAL AGE 265 


War-Time Demand for Nitrogen 
Compounds 
U.S. Bureau of Mines Report 


I'TROGEN, in one compound or another, 

is an essential element in the domestic 
economy of the United States. How America 
at war 1s meeting the nitrogen demands of 
her industry and “agriculture is described in 
a recent survey of the Bureau of Mines. 
About 500,000 short tons were consumed there 
yearly in normal pre-war  times—nearly 
100,000 tons in agriculture, and the balance 
in industry. According to the Bureau of 
Mines, United States Department of the 
Interior, the current war greatly increased 


the domestic need for nitrogen for both 
agricultural and industrial purposes, far 
beyond productive capacity or importation 


possibilities available at its start; the result 
was a shortage. In the recent past the 
demand for this element was met largely 
from domestic sources; at the outbreak of 
the present war about 70 per cent. of the 
domestic consumption of nitrogen was 
coming from domestic plants, although the 
estimated capacity for production was reported 
to be slightly greater than the peacetime 
demand. 
Reduced Imports 


The domestic demand for nitrogen was 
ordinarily met by the fixation of atmosphe ric 
nitrogen, the recovery of nitrogen as a by- 
product of coal distillation and the importa- 
tion of nitrogenous compounds, chiefly 
nitrates from Chile, cyanamide from Canada. 
and ammonium sulphate from Europe and 
Japan, supplemented by various organic 
nitrogenous compounds of domestic and 
foreign origin used exclusively in fertilisers. 
The war cut off some imports, hindered the 
importation of other commodities, and 
totally upset the domestic nitrogen economy. 
Munitions factories had first call on the 
lessened nitrogen supply and the military 
demands for nitrogen were so great that 
there was not enough for agricultural needs. 
Restrictions were placed on the use of nitrogen 
in fertilisers and one after another nitrogen 
compounds were placed , under allocation. 
Consumption in 1942 was exceedingly heavy 
and the supply was not equal to the demand 
either for munitions or agricultural use. 
Agriculture attempted to turn to organic 
nitrogenous materials for fertiliser use, and 
new synthetic nitrogen plants were started 
to satisfy the demand for explosives. 

Deposits of soluble nitrate minerals are 
widely distributed in smal] quantities in the 
United States. Indeed, the geological and 
topographic conditions under which nitrate 
deposits might occur are so widespread that 
almost any part of the country might be 
expected to yield minor quantities. Already 


Cc 


nitrate deposits have been found in 23 States, 
including the humid States of Pennsy!vania, 
Tennessee and Alabama, but occurrences are 
much more numerous in the arid and semi- 
arid parts of the West. Three types of 
nitrate deposits are known—cave, caliche, 
and playa. The cave nitrates are the more 
widely distributed, the caliche and plava 
types occurring only in the arid regions. The 
cave deposits contain the wider variety of 
nitrate salts, including potassium, sodium, 
calcium and more rarely magnesium and 
ammonium nitrate. The caliche and playa 
deposits are chiefly of sodium nitrate. But 
natural nitrate deposits known to occur in 
the United States are too small and too low 


grade to serve as a basis for a domestic 
nitrate industry. Furthermore, the general 
conditions under which nitrates occur in 


nature are quite well known, and this 
knowledge affords little hope that deposits 
of commercial size or quality will ever be 
found. 

So far as is known the United States has 
no domestic production of natural nitrates at 
present. Cave nitrates were used occasionally 
in the past, especially during the Civil War, 
as a source of the saltpetre essential in the 
manufacture of gunpowder. The domestic 
caliche and playa nitrate deposits have never 
been worked 

Natural sodium nitrate, and smaller quan- 
tities of potassium-sodium_ nitrate are 
imported from Chile. All Chilean nitrate of 


soda imported from July 1, 1942, to 
the end of the year was for the 
account of the Defence Supplies Corporation, 


of the Reconstruction Finance 
Corporation. Imported, as well as synthetic- 
ally-produced domestic sodium nitrate, is 
under allocation, approximately 80 per cent. 
for agricultural, and* the remaining 20 per 
cent. for industrial uses. Control of allocation 
is under General Preference Order M-62 of 
January 15, 1942, effective February 1, 1942. 
A stockpile of Chilean nitrate was started 
in Chile in 1941 by the United States 
Government, 


Synthetic Ammonia 


Primary nitrogen is produced in the United 
States chiefly as ammonia gas, made prin- 
cipally by the high-temperature reaction of 
pure nitrogen and hydrogen under pressure 
in the presence of a catalyst. A relatively 
smaller quantity is recovered as a by-product 
of the coking of coal. Ammonia is now used 
principally in military explosives, and, to a 
slightly less extent, in the manufacture of 
nitrogenous fertilisers. Smaller quantities 


a subsidiary 
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are used in industrial explosives, chemicals, 
and in various minor ways. Agricultural 
consumption in 1942 is believed to have been 
less than in 1941 because during part of the 
vear the use of these commodities for the 
direct: ammoniation of superphosphate was 
prohibited, and the supplies were diverted to 
direct war uses. 
Synthetic Ammonia 


Ammonia was one of the first chemicals 
to become scarce because of military de- 
mands. Although the production of snythetic 
ammonia at privately-owned and Government 
plants is reported to have made an all-time 
record in 1942, the supply was still short 
because of the greatly increased demand for 
use in making munitions and in other war 
industries. The United States capacity for 
the production of synthetic ammonia is being 
vastly increased. Several new plants have 
been erected and others are in process of 
erection. It is reported that eventually there 
will be synthetic ammonia plants in ten or 
more States. 

Last year both by-product ammonia and 
synthetic ammonia were placed under com- 
plete allocation by the War Production 
Board, but there was no Government stock- 
piling in 1942. 

Ammonium eéulphate, obtained as a by- 
product in the coking of coal, is one of the 
most important agricultural fertilisers and 
one of the principal sources of nitrogen in 
mixed fertilisers. Production of sulphate of 


ammonia increased in 1942 over 1941. but 
sales declined from 756.569 short tons in 
1941 to 751.914 tons in 1942, because of 


restrictions on the use of the materia] and 
allocation of smaller amounts than cus- 
tomarily used. As a result of the urgent 
demand for this material, supplies were 
reported as definitely short early in 1943. 
By-product ammonium eulphate was placed 
under allocation by the War Production 
Board in May, 1942. Allocation did _ not 
change the pattern of use and most of the 
ammonium sulphate is stated by the War 
Production Board to have gone to the fertiliser 
industry, but smaller quantities were allo- 
cated than before. 


Ammonium Nitrate 


Ammonium nitrate, hitherto used chiefly in 
the manufacture of explosives, is being 
utilised to a considerable extent on the 
Pacific. Gulf, and South Atlantic coasts of 
the United States as a nitrogenous fertiliser. 
The T.V.A. nitrate plant at Muscle Shoals, 
Alabama, was modernised and rehabilitated 
in 1942. and began the production and ship- 
ment of ammonia nitrate for explosives and 
then for fertilisers. Imports of a nitrogen- 
bearing fertiliser consisting of a mixture of 
ammonium nitrate and limestone, and con- 
taining 34 per cent. of nitrogen, produced in 
the Province of Ontario, Canada, were 
released by the War Production Board early 
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in 1943 for direct application to the soil in 
Gulf and Atlantic Coast States. 

When the United States entered the 
present war, only one domestic plant was 
producing synthetic sodium _nitrate—thie 
Hopewell, Virginia, plant of the Allied 
Chemical and Dye Corporation, which had 
been producing this commodity since 1928. 


and marketing it as ‘* Arcadian sodium 


nitrate.’’ Several new domestic plants have 
been erected and began _ operation in 


1942. Most of the domestic synthetic 
nitrate of soda produced in 1942 is reported 
to have gone to munitions plants, and the 
remainder to fertiliser consumers, as con- 
trasted with imports of Chilean natural 
nitrate, most of which was used as fertiliser. 
The allocation of synthetic nitrate of soda is 
covered by the same order_as is Chilean 
nitrate. 
Cyanamide 


Imported Canadian calcium cyanamide, a 
synthetic fertiliser, containing 20 to 22 per 
eent, of nitrogen, has contributed materially 
to United States needs. It has been pro- 
duced since about 1910 at the plant of the 
American Cyanamid Co., of New York. at 
Niagara Falls, Canada. This plant in 1937 
had a capacity of 78,100 tons of fixed nitrogen 
a year. This product is not now manufac- 
tured in the Umited States. Domestic pro- 
duction has been limited to a single venture 
of the United States Government. Domestic 
consumption of cyanamide in the United 
States was about 21,000 tons in 1939 and 
26,000 tons in 1941. Calcium cyanamide is. 
like other chemical nitrogen fertilisers, under 
allocation. 


Organic Nitrogen Compounds 


Organic nitrogenous materials, of vegetable 
or animal origin, such as tankage, fish scrap, 
cottonseed meal, castor pomace, dried blood, 
guano, bones, sewage sludge, and tobacco 
stems, are utilised entirely in the fertiliser 
and feed industries, and are therefore com- 
petitive with chemical nitrogen products. The 
best grades, however, contain an average of 
only 5 to 12 per cent. nitrogen, whereas 
chemical nitrogen products contain up to 46 
per cent. The demand for some of these 
materials for animal feed is increasing. 
testriction in the use of chemical nitrogen 
in fertilisers after September, 1942, resulted 
in an increased demand for organic nitrogen 
compounds, and competitive bidding by feed 
makers and fertiliser interests led _ to 
shortages of unequal distribution. Certain 
restrictive orders were established early in 








1943. 

Allied bombers attacked Iglésias, the min- 
ing centre in Sardinia, last week. Five direct 
hits were scored on a Zinc factorv. The 


town’s zinc works and magnesium plant 
were heavily hit in a previous raid. 
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Constant- Velocity Drip Feed 


A Simple Device for Maintaining Regularity 
by H. BOYNTON RAYNER 


HEN in the course of normal laboratory 
operations a separating funnel is em- 
ployed for a drip feed, the drip velocity decreases 
with the amount of residual fluid in the funnel. 
In cases where a constant-velocity drip feed of 
the order of 60 drops per minute is desired, the 
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necessity for the operator to maintain the fluid 
level in the funnel almost continuously may 
conveniently be obviated by the use of the 
apparatus—consisting mainly of a_ one-litre 


dD‘ E F 

ONE WAY STOPCOCKS . 

(D and E) TWO-WAY “< 
sToPCcocK( F) 


measuring cylinder with the base removed, and 
a 300-c.c. filter-flask—shown in the self- 
explanatory diagram. 

In operating this apparatus, C, D, E and F 
are closed, and A and B opened. The reaction 
fluid is introduced through the filling funnel to 
a level of about } in. above that at which it is 
desired to start the flow into the reaction 
vessel. A and B are then closed, D and E 
opened, and F turned to the “ to stock bottle” | 
position. Fluid runs into the stock bottle until 
the induced vacua in the top of the cylinder and 
in the air space at the top of the filter flask 
become powerful enough to prevent the flow. 
When this ceases, C is opened. Air enters the 
air space under the influence of the partial 
vacuum therein, thus equalising the pressure 
with that of the atmosphere, with the result 
that fluid runs freely into the stock bottle. A 
coarse adjustment of the rate of flow is made 
with D, and a fine adjustment with E. When 
the velocity becomes that desired, F is closed, 
and the volume in the cylinder noted. On fully 
opening F to the “ to reaction vessel ”’ position 
the desired rate of flow is almost immediately 
obtained. 

As the level of the delivery tube is below that 
of the fluid in the filter flask, fluid runs out, 
being displaced by the air entering through the 
air-inlet tube. When the level falls to just below 
that of the connecting tube (position 2) a 
meniscus is formed, which breaks as the level 
falls still further (position 3). Under the 
influence of the partial vacuum at the top of the 
cylinder, a bubble of air is sucked in through 
the connecting tube to the top 
of the fluid in the cylinder, thus 
displacing a small amount of 
fluid from the connecting tube 
into the flask. The level there- 
fore rises to position 1, and 
the cycle is repeated. As the 
effective pressure-head is the 
pressure due to the difference 

TOREACTION in level between the delivery 

ae and the fluid in the flask, and 

as the latter level varies by 

little more than a millimetre, the pressure, 

and hence the drip velocity, is practically 

constant, and independent of the level of 
fluid in the cylinder. 


TO STOCK 
BOTTLE 


















In Sweden there are 73,650 producer-gas 
vehicles corresponding to 91.5 per cent. of 
all operating automobiles. In addition, about 
15,000 tractors and a considerable number 
of fishing boats and auxiliary vehicles run 
on charcoal or wood. 


A new building to house the research and 
technological divisions of the National Chemi- 
cal Laboratory of Colombia is being built at 
a cost of $300,000. Space is being provided 
for the installation of pilot plants of various 
types. 
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Personal Notes 


Dr. JOHN J. GREBE, director of the Phy- 
sical Research Laboratory of the Dow 
Chemical Company, has been awarded the 
Chemical Industry Medal for 1943 of the 
American Chemical Society. Dr. Grebe in- 
vented the process used by his company for 
the extraction of bromine from sea-water, 
and contributed to the perfection of the 


technique of recovering magnesium from 
sea-water. 
The aunual general meeting of the Mid- 


land section of the Insitution of the Rubber 
Industry elected the following members to 


its 1943-44 committee :—Messrs. J, ANDER- 
SON, H. E. Davis, J. W. DENsoN, J. 
GrRason, F. A. JONES, R. N. MANNING, 


L. R. MERNAGH, E. 
s0N, E. F. 
THOMAS, E. 
woop, J. LI. 


A. MurRpHy, D. PARKIN 
POWELL, G. A. SHIRES, F. 
S. Tompkins, G. W. USHER- 
S. WILLIAMS. 


The celebration of his golden wedding has 
brought many congratulations from old 
friends :o Mr. GEORGE SHAW, now living at 
Wishaw. A native of Co. Down, he came to 
Scotland to work for the Dalmellington Iron 
Company, serving them for over 40 years. 
After twelve years as manager of the am- 
monia works of that firm, he went to Glas 


gow as manager of a similar ammonia and 
chemical production plant until the: firm 
closed down in 1930. when he retired. Mr. 


Shaw is still in good health at the age of 73. 


Mr. GORDON ROBBINS. chairman of Benn 
Brothers, Limited, proprietors of THE 
CHEMICAL AGE, delivered his second succes- 
sive presidential address to the Institute of 
Jourialists, at their annual meeting in Lon- 
don on September 4. Mr. Robbins was out- 
spoken in his insistence on the need for the 
complete independence of the Press as soon 
as the controls necessary in war time were 
loosened. The keynote of his recommenda- 
tion to the journalist of the future was reli- 
ance on self-control, not on State control, 
coupled with a tightening-up of the profes- 
sional standards which the Institute strives 
to uphold. 


Obituary 
The death is reported of CapTAIN W. E. 
Evans, A.R.C.S., B.Se., F.1.C., who was 


killed on August 24 in a climbing accident 
in Syria. He had recently transferred to 
the Middle East Force Mountain Warfare 
Training School as a rock-climbing instruc- 
tor, after having been a staff captain for 
over a year in Cairo. Captain Evans, who 
was educated at Blundell’s school and the 
Royal College of Science, had been a part- 
ner in the firm of Mactaggart & Evans, in- 
dustrial consultants, for the past seven 
vears. 
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The death occurred on August 30 at 
Sandy, Bedfordshire, of MR, JULIUS 
LEONARD Fox VOGEL, M.I.E.E., M.Inst.M. 
& M., M.I.Chem.E., at the age of 
70. From 1894 to 1907 he was associated 
with Dr. O. J. Steinhart in, the firm of 
Sieinhart and Vogel, consulting chemical 
engineers, Being interested in the manufac- 
ture of tungsten, he was commissioned in 
1914 to design and erect a factory at Widnes 
for the production of that and other metals 
needed for alloy steel, and he remained as 
general manager of the firm (High Speed 
Steel Alloys, Ltd.) until his death. 








SCIENTIFIC WORKERS AND 
THE T.U.C. 


At the Southport conference of the T.U.C. 
this week a resolution was passed unani. 
mously, calling upon the General Council to 
consider the possibility of legislation for set- 
ting up trade-union machinery in any com- 
mercial undertaking in which a substantial 
proportion of manual, non-manual, tech- 
nical, or scientific workers are members of 
bona fide trade unions. The A.Sc.W. 
national organiser, Mr. Ben Smith, speak- 
ing on the resolution, said that some em- 
ployers were resisting the organisation of 
technical and scientific workers with the 
same stubbornness that they had shown to- 
wards the manual workers a hundred years 
ago. He considered that co-operation be- 
tween manual and ron-manual workers was 
vital.. Mr, Smith also moved a resolution 
demanding immediate facilities for study and 
technical training during employers’ time 
without loss of. earnings. Mr. George 
Chester, on behalf of the General Council, 
expressed admiration of the aim behind the 
resolution, but pointed out that there were 
practical difficulties. The proposal was then 
referred to the General Council. The 
A.Se.W.’s other representative, Mr. R, 5. 
Bickle, urging the necessity of technicians 
on production committees, spoke of new 
weapons coming into production that would 
mean great changes; whole factories would 
have to change their methods and _ large 
numbers of workers be transferred. 








CARDIFF’S COAL EXHIBITION 


A committee of experts has been formed 
at Cardiff to organise and stage a compre- 
hensive exhibition on coal utilisation, The 
exhibition is being planned to assist in put- 
ting Welsh coal and by-products on world 
markets, and the committee will be sup- 
ported by the Monmouthshire and South 
Wales Coalowners’ ' Association and _ the 
South Wales Miners’ Federation. No date 
has vet been fixed for the exhibition, 
‘‘ which will be the largest and most com- 
prehensive of its kind ever held in Britain,” 
but it will be held as soon as practicable. 





_ 





SEP 


H¢ 
ha 
esting 
ing . 
the wu 
Chem 
therm 
Dow 
posse 
such 
a hig 
to SCé 
oil, § 
of th 
cause 
range 
tion-! 
to S17 
one ! 
miun 
260° | 
this | 
rial | 
two 
and 
a str 
In 
glass 
rial 
stitu 
of 
supe 
At | 
glas 
.N 
Jam 
land 
line: 


G 


aftil 


Sou 


tic 


Pl 


uy 
clot 
phe 


Pe 


nal 
wil 
of 

Pr 
De 


clated 
m of 
mical 
1ufac- 
ed in 
‘idnes 
netals 
ed as 


Speed 


iD 


nie oF 
nani. 
cil to 
r set- 
com- 
antial 
tech- 
rs of 
sc. W. 
peak- 
> em- 
yn of 
the 
‘hn to- 
years 
. be- 
$s was 
ution 
v and 
time 
eorge 
uneil, 
d the 
were 
then 
The 
%. S. 
clans 
new 
vould 
vould 
large 


(ON 


rmed 
npre- 
The 
put- 
vorld 
sup- 
south 
the 
date 
tion, 
com- 
rin,”’ 


ble. 





SEPTEMBER II, 1943 


THE CHEMICAL AGE 


Plastic and Glass Piping 


Meeting the Metal Shortage 


HORTAGE of metals for making pipes 

has led to the development of some inter- 
esting substitutes. Chemical and Engineer- 
ing News of July 10 reports, for instance, 
the use in the magnesium plants of the Dow 
Chemical Co, of pipes produced from the 
thermoplastic material-‘‘ Saran,’’ devised by 
Dow chemists. This piping, it is clamed, 
possesses a range of distinctive properties 
such as toughness, durability, long life, and 
a high degree of resistance to chemicals and 
to scale, which are valuable in the electrical, 
oil, gas, and chemical industries. Piping 
of this material can be quickly set up be- 
cause of its semi-flexibility and the wide 
range of fittings which are made by injec- 
tion-moulding of ‘‘ Saran.’’ It can be cut 
to size quickly and welded on the job within 
one minute by employing a nickel- or chro- 
mium-coated plate which is heated to 200- 
260°C. The pipe ends are placed against 
this hot surface until a molten bead of mate- 
rial is visible on the outside of the ends; the 
two ends are then pressed firmly together 
and allowed to cool, producing a joint with 
a strength equal to that of the original pipe. 

In this-country more and more industrial 
glass piping is coming into use. This mate- 
rial is not to be described as a war-time sub- 
stitute, however, since where a high degree 
of purity is needed in a product glass is 
superior to all other materials for pipe-lines. 
At least two British firms are making heavy 
glass piping for use in industry: these are 
J. W. Towers & Co.,, Ltd., of Widnes, and 
James A. Jobling & Co., Ltd., of Sunder- 
land. Towers’ ‘‘ Dreadnought ’”’ glass pipe- 
lines are made of borosilicate glass that is 


non-brittle, mechanically strong, of high 
chemical resistance, and capable of with- 
standing sudden temperature changes. It is 
supplied in sizes up to 2 in. bore, in straight 
lengths, right angle or U-bends, T or Y 
pieces, etc. The earlier objection to the use 
of glass pipe-lines, namely the difficulty of 
making a satisfactory connection between 
the lengths of glass tubing, has been over- 
come by connectors of special Nordac ebon- 
ite; these connectors form a full-bore joint 
which, while being mechanically strong, has 
sufficient flexibility to take up local stresses, 
The connectors, too, are corrosion-resistant, 
hence the whole pipe-line system is un- 
affected by exposure to conditions which 
would rapidly corrode metal. James A. 
Jobling & Co., Ltd., market Pyrex-brand 
glass pipe-lines, with suitable connections, 
for industrial use. In America a similar 
product is said to be capable of withstanding 
working pressures of 4001b./sq. in. in 
lengths up to one foot, while it will take 
140 lb. pressure when in 6 ft. lengths. 

It is interesting to note that in China, 


where brilliant improvisation is needed to 


meet the very serious shortages in all her 
war industries, bamboo has been pressed 
into use as piping. Dr. Joseph Needham, 
who is on @ scientific mission to China for 
the British Council, reports that miles of 
this bamboo tubing are used to pipe natural 
gas from “ self-flowing wells’? in Szechuan 
province; miles of it curve about the coun- 
tryside, bound with bamboo tape, the 
lengths cemented together by fibre, lime, and 
tung oil, making joints that are capable of 
withstanding pressures up to 80 lb./sq. in. 








General News 








The Chemical Workers’ Union became re- 
aftiliated to the T'rrades Union Congress at the 
Southport conference this week. 

Earplugs are being made from scrap plas- 
tic material left over from the production of 
Plexiglas bomber noses and gun turrets. 

Under a new order of the Ministry of 
Supply waste tinplate may be used for the 
closures for packaging certain medicinal, 
pharmaceutical and food products. 

The Trading with the Enemy (Specified 
Persons) (Amendment) (No, 12) Order, 1943 
(S.R. & O. 1948, No. 1249), contains the 
names of 320 additional persons and firms 
with whom it is unlawful to have dealings 
of any kind, including Soc. de Minerales y 
Productos Derivados, $.A., of Madrid. 
Deletions from the list amount to 70. 


-From Week to Week 


The guaranteed week, as introduced for 
dockers in war-time, might safely be intro- 
duced as a guaranteed month or even a guar- 
anteed quarter for a large proportion of 
British industries, said Mr, J. Hansard, a 
director of Lever Bros. and Unilever, Ltd., 
at the Institute of Labour Management Con- 
ference last week-end. 

The International Society of Leather 
Trades’ Chemists members are asked to ad- 
dress all communications to Mr. G. H. W. 
Humphreys, c/o Messrs. J. J. Williamson & 
Sons (Canterbury), Ltd., St. Mildred’s Tan- 
nery, Canterbury, Kent, who has agreed to 
act as hon. secretary on the resignation of Mr. 
A. Harvey. The latter has become acting 
hon. general secretary of the Society during 
the indisposition of Dr. J. Gordon Parker. 
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The Board of Trade has, with the ap- 
proval of the Treasury, decided that, in 
respect of the six months beginning October, 
1943, and ending March 31, 1944. the rate 
of premium payable under anv policy issued 
under the Business Scheme shall be at the 


rate of 5s. per cent. 


Paper-based plastic is being used for mak- 
ing battery boxes for the Army’s_ pack 
radios. The boxes have the double advantage 
of being very lhght and resistant to battery 


acid. ‘The same material provides contain- 
ers for anti-malaria equipment, first-aid 
boxes, Oxford vaporisers and surveying in- 
struments. The land-mine detector is also 


mainly made from it. 


A new regulation climinates a major diffi 
culty in the running of producer-gas vehi- 
cles. For many years drivers of motor 
vehicles have been prohibited from leaving 
their vehicles unattended with the engines 
running. Under the new ruling drivers ar 
able to leave a producer-gas vehicle for a 
short time without switching off the engine. 
so maintaining the gas supply. 


Diabetic sufferers in this country are esti 
mated to number 200,000, and of these 
130,000 depend on daily doses of insulin. 
The task of ensuring adequate supplies of 
insulin has been made easier by the remark- 
able collaboration between manufacturers, 
which originated in the “ blitz ’’ days and 
now extends to all phases of insulin produc- 
tion, including research. 


A new schedule of war risk rates, show- 
ing reductions in most sections, has been 
announced by the Government War Risks 
Insurance Office, to take effect from Septem- 
ber 1. The rate chargeable for unlimited 
transhipment will be 20s. per cent., whether 
or not the ocean voyage concerned is in- 
sured against war risks with the War Risks 
Insurance Office. 

A district committee of the National Joint 
Industrial Council for the paint, colour and 
varnish industry was recently formed at 
Newcastle, to give advice to the Ministry 
of Labour regional cfiice on man-power prob- 
lems affecting the trade. There ave two re- 
presentatives for the workers, and the em- 
ployers are represented by Mr. J. W. Adam. 
son (British Paints, Ltd.), Mr. Dick (Wai§les 
Dove), and Mr. 3. H. Groves (International 
Paint and Compositions Co., Lid 


Civil Service scientists, 
organisation, the Institution of 
sional Civil Servants, have sent a donation 
of £100 towards the Stalingrad Hospital 
Laboratory Fund. The organisers of the 
fund at the Association of Scientific 
Workers’ headquarters have already re- 
ceived over £600 in direct donations. When 
collection sheets have been returned, it is 
expected that the total will be well on the 
way to the target of £3500. 


through then 
Profes- 
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A tribute to the success of joint produc. 
tion committees was paid last week-end by 
Mr. ©. U. Peak, joint Parliamentary Secre- 
tary to the Ministry of Supply. He said 
that the resilience and elasticity of our pro- 
duction was something to be proud of. 


Employers of quarry workers who provid 
washing facilities will be able to obtain 
supplies of soap, under an arrangement 
made by the Ministry of Food. The allow- 
ance made is one ration per four-week], 
period in respect of each worker for whom 
the washing facilities are provided. Appli- 
cations for the allowance should be made 


to the Food Office. 


Foreign News 

British Columbia is producing linseed oil, 
for the first time, from flaxseed brought in 
from the neighbouring province of Alberta. 

A scientific congress is being held this 
month at Santiago, Chile. Scientists from all 
the American republics have been invited. 

The first Canadian plant for preparing 
activated silica gel has been completed by 
G. F. Sterne and Sons, Ltd. 

A petroleum institute, on the lines of the 
one in the United States, has been established 
in Bogota, Colombia. 


Tanning materials from mangrove 
are to be produced at a new 
Buenaventura, Colombia. 

Advertising of synthetic rubber products 
and of vulcanised synthetic rubber articles 
has been prohibited in Canada. 

A geological formation containing millions 
of tons of vanadium ores has been located at 
Sublette Ridge, Idaho, and exploitation of 
the deposit is now proceeding. 


A synthetic rubber sponge that stays soft 
and compressible at 40°F. has been de- 
veloped by chemists of the B.F. Goodrich 
Company, U.S.A. 

An eight-year old ban on the development 
of new sources of potash has been lifted in 
America, in order to help meet the increased 
demands for agricultural and manufacturing 
purposes. 

Meany paint specifications in America cal! 
for certain qualities of infra-red reflectivity, 
indicating a widespread use of camouflage 
paints that defy detection by the infra-red 
camera. 

North African phosphate supplies are esti- 
mated at 4,900,000 tons. of which 500,000 
tons are to go to Spain and Purtugal, 30,000 
Switzerland and the balance to 


wood 
plant near 


tons to 
Britain. 

Shawinigan Chemicals, Ltd., are award- 
ing nine new scholarships, worth $500 each, 
for postgraduate research in chemistry and 
chemical engineering at Laval University, 
Quebec. 
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Oil is being extracted from the Athabasca 
oll sands of Alberta, Canada. tirst discov- 
ered in 1788. The Federal government has 
made a grant of $500,000 so that these de- 
posits can be fully exploited. 


Twine made from paper is being used in 
Sweden's mechanical binders that are bring- 
ing in this year’s harvest. Production of 
twine from domestic raw materiais is made 
possible by this substitute for hemp. 


An Anglo-Portuguese trading company, 
Collaboration Unlimited, has been registered 
to engage, “ whether for profit or not, in 
any business or activity with or in connec- 
tion with Portugal or Portuguese territory 
(excluding banking and insurance),’” accord- 
ing to Jordan’s Daily Register. 


A Canadian section of the Society of Plas- 
tics Industry has been formed. Its chair- 
man. is Mr. A. E. Byrne, manager of the 
plastics section of Canadian General Electric 
Co, and secretary of the Plastics Advisory 
Committee to the Department of Munitions 
and Supply, Ottawa. 


American research into quinine will be in- 
tensified as a result of special grants to the 
universities of Cornell, New Yerk and John 
Hopkins made by the Cinchcna Products 
Institute. Two research fellowships for ac- 
eredited workers in cinchona alkaloids have 
also been announced by the Institute. 


Recent estimates presented to the U.S. 
GJovernment reveal that the Office of Scienti- 
tic Research and Development, headed by 
Dr. Vannevar Bush who recently visited 


Britain, has 1100 research contracts with 
over 200 industrial organisations and 124 


academic institutions. 


Supplies of helium from factories in the 
United States are now a quarter above pre- 
war output, Mr. Harold Ickes, Secretary of 
the Interior, announced. New plants for 
the manufacture of this lght-weight, non- 
inflammable gas include one being built in 
New Mexico on a reservation of the Navajo 
Indians. 

Over half the Donetz Basin has now been 
recaptured by the Russian Army. Some of 
the richest coalfields are in that region, and 
its industrial instaliations include many 
metallurgical factories and enterprises for the 
exploitation of coal by-products. Before the 
German occupation several plants for the 
underground gasification of coal had been 
established there. 


A chemical company in itochester, New 
York, was recently charged with causing a 
public nuisance, neighbouring householders 
complaining in court that fumes escaping 
from the plant were injurious to health and 
property. The judge dismissed the case, 
holding that war production held precedence 
over the ‘‘ comfort and repose ™ ef the com- 
munity. 
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The East Rand Consolidated group, 
which owns considerable blocks of claims on 
the Far Eastern Rand, is to test its areas 
for the Kimberley Reef series by means of 
boreholes. At the annual meeting last week, 
Capt. H. B. Jameson, the chairman, said 
that it was proposed to start a programme of 
drilling at the earliest possible moment after 
the tests. 


American medium bombers last week at- 
tacked in daylight a chemical works at 
Mazingarbe, near Bethune. Many kits were 
observed on the chemical plant, one of the 
largest industrial works in Northern 
France. The plant had four batteries of 
coke ovens and manufactured synthetic am- 
monia, synthetic alcohol, fertiliser, benzol, 
ether, synthetic petrol and nitric acid. 


U.S. Bureau of Mines field crews have 
completed a three-year exploration of the 
Stillwater chromite area of S.E. Montana. 
The project has helped in the extensive com- 
mercial exploitation of deposits estimated 
to contain 2,500,000 tons of chromite, and 
in its first year of development this region 
turned out more than three times as much 
chromite as was produced in the United 
States during the 20 years before the war. 


A possible substitute or supplement for 
blood plasma, consisting of a solution of 
hydrolysed proteins, is suggested by two 
research workers of the Washington Univer- 
sity Medical School. In tests ‘with labora- 
tory animals, solutions made from pure 
crystals of all the essential amino acids were 
found beneficial in blood transfusions, but 
solutions of hydrolysed proteins were more 
effective. 








Forthcomins Events 


The London section of the Institution of 
the Rubber Industry is holding a “ Brains 
Trust ’’ session at Caxton Hall, Caxton Street, 
S.W.1, on September 13 at 6.30 p.m., when 
questions will be answered by Mr. T. R. Daw- 
son, M.Sc., F.1.C., Dr. Philp Schidrowitz 
and Dr. H. J. Stern. 


The British Rheologists’ Club is holding 
a discussion on ** Rheology in the Hosiery, 
Leather, Shoe and Allied Trades ~ at Lough- 
borough College on September 18. The 
meeting starts at 10 a.m., and visits to 
laboratories in the neighbourhood are arranged 
for the afternoon. 


The next meeting of the Manchester 
group of the British Section of the Inter- 
national Society of Leather Trades’ Chem- 
ists will be held at the Engineers’ Club, 17a 
Albert Square, Manchester, on September 
18. The agenda will be as follows: ‘‘ The 
Effect of the Structure of the Hide on Veget- 
able Tanning’ by W. R. Atkin, M.Sc., 
and ‘*‘ Laboratory Tests Applicable in a 
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Chrome Upper Leather Factory’ by S. 
Wolstenholme. 

The 1943 conference of the Association of 
Special Libraries and Information Bureaux to 
be held in the rooms of the Royal Society, 
Burlington House, London, W.1, on Septem- 
ber 18-19, will discuss some of the out- 
standing problems of the rehabilitation of 
special library and information services after 
the war, with a view to giving a lead to 
immediate action. At the inaugural session, 
Professor J. D. Bernal, F.R.S., will draw a 
picture of what must be expected of informa- 
tion services if they are to fulfil their positive 
function in the scientific life of the post-war 
world. 

The London Section of the Society of 
Chemical] Industry has arranged a joint meet- 
ing with the Road and Building Materials 
Group and the Institution of Structural 
Engineers, to be held on September 23, at 
No. 1 Grosvenor Place, London, 8.W.1, at 
5 pm. Dr. E. F. Armstrong, F.R.S., will 
read a paper on ‘* Post-War Building: The 
Chemist’s Contribution.”’ 

The Faraday Society is holding a whole- 
day conference on ‘* Modes of Drug Action °’ 
at the Hotel Rembrandt, South Kensington, 
on September 24. Sir Henry Dale, president 
of the Royal Society, will open the confer- 
ence, and the symposium will include papers 
by Professor J. H. Gaddum, Professor E. K. 
Rideal, and Professor C. N. Hinshelwood. 








Commercial Intelligence 


The following are taken from printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
provides that every Mortgage or Charge, as described 
therein, shall be registered within 21 days after its 
creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every 
company shall, in making its Annual Summary, specify 
the total amount of debt due from the company in 
respect of all Mortgages or Charges. The following 
Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available 
Annual Summary, is also given—marked with an *— 
followed by the date of the Summary, but such total may 
have been reduced.) 

BI-METAL PRODUCTS, LTD., London, 
S.W. (M., 11/9/43.) Aug. 21, £20 debs.. 
part of a series already registered. 

Satisfaction 

NICHOLSONS (NEWCASTLE-ON- 
TYNE), LTD., chemical manufacturers. 
(M.8., 11/9/43.) Satisfactions August 19, of 
debentures registered October 18, 1920, and 
February 15, 1922. 


Company Winding-up Voluntarily 
ASHE LABORATORIES, LTD. 
(C.W.U.V., 11/9/43.) Members’ voluntary 
liquidation, August 19, the directors. having 
filed a declaration of solvency. 8. R. Stam- 


mers. Abford House, Wilton Road, 8.W.1, 
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appointed liquidator. The liquidator is 
authorised to enter into an agreement for sali 
of all the assets and undertaking of the com- 
pany for fully paid shares in a new compan) 
to be formed having a name identical wit} 
that of this company. 








Company News 


International Bitumen Emulsions, Ltd.. 
are again paying a 6 per cent. dividend, fo 
the year ended March 31. Revenue for th: 
year was £22,707 (£35,229). 

The United Indigo and Chemical Co., Ltd., 
announce a profit, for the vear to June 30, of 
£9654 (£9305), and an ordinary dividend of 
61 per cent. (same). 

Bradford Dyers’ Association announce th: 
payment of a dividend on the 5 per ccnt. 
cumulative preference for the half-year ended 
June 30, payable September 30. 








New Companies Registered 


Tudor Sundries, Ltd. (382,325.) Private 
company. Capital £100 in 100 shares of £1 
each. Manufacturers of and dealers in 
chemicals, drugs, preservatives, disinfec- 
tants, fertilisers, paints, oils, toilet requi- 
sites, builders’ materials, etc. Directors: 
Izaak Frydman, 57 Tudor Close, N.W.3: 
Geoffrey T. Lloyd. 

Styx Products, Ltd. .382,37°.) Private 
company. Capital £100 in 100 shares of. £1 
each. Manufacturers of and’ wholesale and 
retail dealers in glues, adhesives, guims, size, 
chemicals, fertilisers, plastics, synthetic pro- 
ducts, etc. Subscribers: P. Lewis, E. Sar- 
tain. Solicitors: Manches and Co., 4 
Broad Street Place, E.C.2. 








Chemical and Allied Stocks 
and Shares 


NCOURAGED by the war news, senti- 
EB nent in the stock and share markets has 
been good, but there has been only moderate 
improvement in the volume of business, and 
the majority of movements in values were 
small on balance. Imperial Chemical were 
maintained at 38s. 9d. awaiting the interim 
dividend announcement, while Lever & Uni- 
lever at 37s. 6d. were little changed pending 
publication of the financial results. Borax 
Consolidated deferred held their recent im- 
provement to 37s. 9d. Elsewhere, Murex re- 
mained firm at 101s. 3d. on the assumption 
that the forthcoming results are likely to 
show a dividend at the same rate as for the 
previous year. At 18s. 44d. General Refrac- 
tories fully held their recent rise, and 
British Oxygen were higher at 77s. 9d. 
B. Laporte showed a larger number of 
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dealings, which have ranged up to 79s. 3d. 
at the time of writing. There was again 
a fair amount of attention given to shares 
of companies connected with plastics. British. 
Industrial Plastics 2s. ordinary were 7s. 14d., 
and Thomas De La Rue were higher on bal- 
ance at 156s. 3d., while, pending the dividend 
statement, Erinoid 5s. ordinary remained at 
12s, 6d. Activity in rayon shares was quite 
well maintained: British Celanese at 
33s. 9d. were at the same level as a week 
ago. Courtaulds were 55s. compared with 
5ds, 3d. Awaiting results for the past finan- 
cial year, Triplex Glass 10s. ordinary have 
further -isen from 38s. 6d. to 40s, although, 
as in most other directions where gains have 
been shown, this was attributed mainly to 
buying on long-term hopes of recovery in 
dividend payments after the war. 

More attention has been given to the units 
of the Distillers Co. which have risen from 
87s. 6d. to 89s. 6d., partly because of future 
prospects for the company’s diversified in- 
terests, which include plastics. United 
Molasses 6s, 8d. units also showed a better 
tendency, and were 32s. 73d., compared 
with 32s. a week ago. British Plaster Board 
5s. ordinary moved slightly higher to 29s. 
Elsewhere, Associated Cement remained 
around 64s., the disposition being to await 
the interim dividend announcement. Turner 
& Newall were 79s. 3d. Wall Paper Manu- 
facturers deferred were well maintained at 
42s. 6d. Various iron and steel shares were 
better; in some instances buyers were at- 
tracted by the apparently favourable yields. 
Guest Keen have risen on balance from 
34s. 3d. to 35s., Tube Investments to 92s. 9d. 
Stewarts & Lloyds to 52s. 9d., and Unite 
Steel from 24s. 6d. to 25s. Staveley were 
52s. 9d., Richard Thomas ordinary 10s. 6d., 
and Consett Iron 6s. 8d. units 8s. 14d. 

Fisons were 52s. 6d., Burt Boulton 
19s. 6d., and Lawes Chemical 10s. shares 
changed hands at lls. 6d. Awaiting the 
financial results, Leeds Fireclay ordinary 
transferred around 7s. Elsewhere, Good- 
lass Wall 10s. ordinary, at 16s., continued 
to hold the greater part of their recent im- 
provement. Greeff-Chemicals 5s, ordinary 
changed hands at 7s. 6d., and British Drug 
Houses at 23s. W. J. Bush continued to be 
quoted at 53s, 9d. Dealings up to 8s. 9d. 
were shown in William Blythe 3s, ordinary. 
Monsanto Chemicals 54 per cent. preference 
kept at 23s. 6d. 

In other directions, Boots Drug 5s. ordin- 
ary were 43s. 6d., while Timothy Whites 
were 3ls. 14d., and Sangers improved from 
23s. 14d. to 23s. 74d. Beechams Pills de- 
ferred were 17s. 3d., awaiting the interim 
dividend announcement. Barry & Staines 
eased from 44s. 6d, to 44s Nairn & Green- 
wich were again 68s. 14d. Oil shares, fol- 
lowing an earlier rise, showed a reaction, 
but the tendency has become steadier at the 
time of writing. 
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British Chemical Prices 


Market Reports 
MODERATE volume of new inquiry 
has been dealt with during the past 

week ou the London chemical market, while 
the movement of supplies is_ principally 
against existing contracts which are being 
satisfactorily drawn against. Strong price 
conditions are reported from most sections 
of the market and there is a slight tendency 
towards higher levels. Iu the soda products 
section a steady inquiry is in evidence for 
both grades of hyposulphite of soda and a 
good demand is reported for acetate of soda, 
Glauber salt, and salt cake. There is no im- 
provement in the supply position of yellow 
prussiare of soda, a:d supplies of industrial 
refined nitrate of soda are moving steadily 
into consumption. Percarbonate of soda is 
a goog market. The potash chemicals 
generally are strong in price and short in 
supply. Priority users of caustic potash and 
bichromate of potash are pressing for sup- 
plies and there is a ready outlet for offers 
of yellow prussiate of potash.- In acid phos- 
phate of potash business has been on steady 
lines. Among the miscellaneous chemicals, 
home producers of formaldehyde report a 
steady demand, while makers of peroxide of 
hydrogen have good order books. There has 
been little changein the position of alum 
lump, which is moving into consumption in 
substantial quantities. Pure glycerine, as 
well as the crude material, is in brisk de- 
mand on the basis of the fixed rates. Sul- 
phur of all available grades is being steadily 
absorbed at firm prices and a moderate 
volume of inquiry is reported for acetone. In 
the coal-tar products market crude tar is in 
steady demand and all qualities of creosote 
oil are in good request, while a moderate 
volume of new business has been arranged 
in the anthracene oils. Xylol continues a 
good market. P 

MANCHESTER.—Traders on the Manchester 
chemical market during the past week have 
reported a fairly steady movement into con- 
sumption against contracts so far as the 
leading classes are concerned and, on the 
whole, a fair amount of replacement business 
is coming through, though most of the lead- 
ing industrial consumers are reasonably well 
covered. Most descriptions of soda com- 
pounds are meeting with a steady inquiry 
and there is a ready absorption of the 
general run of potash chemicals, which re- 
main in short supply. Both carbonate and 
bicarbonate of ammonia are in fair request, 
and there is a steady demand for the mag- 
nesia products. Interest in sulphuric and 
other acids has been well maintained. 

GLASGOW.—There is no actual change in 
the position in the Scottish heavy chemical 
trade duriug the past week. Home business 
remains steady. Export inquiries are very 
limited. Prices remain firm. 
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SWIFT 


& COMPANY PTY. LTD. 


Specialising in 
INDUSTRIAL CHEMICALS, SOLVENTS, 
Ary tw AND MATERIALS FOR MANU- 
ACTURING. INDUSTRIES THROUGHOUT 
AUSTRALIA AND NEW ZEALAND. 
Open to extend connections with 


BRITISH MANUFACTURERS 
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“POSTLIP” 


(No. 633 Mill) 


ENGLISH 


FILTER 
PAPERS 





Head Office: 26/30, or ¥ Street, Sydney, N.S.W. | White and All size, 
and at Gre lain S res: 
Melbourne, Adelaide, — Brisbane and Wellington A — _— Circles a 
Sodize 4 
: Folded Filter 
Cable Address: SWIFT, SYDNEY — Rolls naa 
Bankers: Bank of — } nog Wales, Sydney and Embossed. to order 
ndon. 


























for all Industrial 








OVERCOME ANY OBJECTIONABLE ODOUR in samples if required. 


your Floor and Furniture Polishes, Distempers, 


~~ 3 using, : VIOFLOR (REGD.) 


purposes. 


ratory Dealers 


Pure Filterings for me, report of TESTS 

WwW k, de by the National 
Laboratory or Physical Laboratory, a 
and in quantities copy of which will be | 
sent on application 
together with free 





Postlip Filterings are stocked by all the leading Wholesale 





CREPIN &@ DOUMIN LTD. EVANS ADLARD & Co., Ltd. 


15, COOPER’S ROW, LONDON, E.C.3 


POSTLIP MILLS 
WINCHCOMBE, CRELTENHAM, ENGLAND 








Cables: Dovorian, Fen, London Tel.: Royal 2107 




















“TURN OVER A NEW LEAF” 





We still find users of Solvents who 
do not appreciate the value of the 


SPIRIT THAT ESCAPES TO AIR DURING OPERATIONS 





If you use a Solvent you may be quite sure 
unless you have a 


RECOVERY PLANT 


you are suffering 
A GREAT LOSS for the want of same 


(lit 
S 


Let us quote you 


SUTCLIFFE, SPEAKMAN & CO., 


LONDON OFFICE: 








LTD. 


LANCS 


66, VICTORIA STREET, S.W.1I 





Melbourne Agente:—MESSES. H. R. HILL & SON, PTY. LTD., 350, KING STREET. 
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J.M. STEEL & Co., Ltd. 


















































Acidproof Cements Di iumphosphat Potassium Bichromate Solvents 

Antioxidants Ethyl Cellulose Preservatives for Glues, etc. | Strontium Salts 

Asplit Impervious Cement French Chalk Resins (synthetic) Synthetic Glues 

Barytes Substitute Lead Nitrate Rubber Accelerators Talc 

Carbonate of Potash Manganese Borate Sodium Acetate Temperature Indicating 
Caustic Potash (all grades) Methyl Cellulose Sodium Bichromate Paints and Crayons 
Cellulose Adhesives Methylene Chloride Sodium Chlorate Thio Urea 

Coumarone Resin Oxalic Acid and Salts Sodium Nitrate Urea 

Cryolite (Synthetic) Plasticisers Sodium Nitrite Wax Substitutes 
Dehydrated Castor Oil Polishing Rouge Sodium Sulphate desiccated Zine Chloride. Etc., etc. 











Head Office: | Branch Office: | 


“Kern House,’’ 36/38, Kingsway, | Calder St., Lower Mosley St., 
LONDON, W.C.2 | MANCHESTER 





Telephones: 
Holborn 2532-3-4-5 Central 0524 





















































B.D.H. ORGANIC REAGENTS 
FOR ANALYTICAL USE 


| N the eighth revised and enlarged edition of the B.D.H. Book 
of Organic Reagents for Analytical Use the application of 
seventy reagents is described : this is nearly twice the number 
mentioned in the first issue of the book. 


7 HE monographs have been rewritten and amplified in order 

to embrace the latest researches, while a large number 
of references to recent publications have been added, 
Accounts of many new colorimetric determinations in 
addition to various analytical methods employing organic 
reagents are presented. 


Price 3s. 6d. net ; inland postage 6d.° extra 


THE BRITISH DRUG HOUSES we ee, 
GRAHAM STREET - - - LONDON ON. I 
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BRITISH ASSOCIATION 
OF CHEMISTS 


Unemployment Insurance, 
total funds over £28,000 
Legal Aid. Income Tax Advice. 
Appointments Service. 


Write foriparticulars to :— 
Cc. B. WOODLEY, 
C.R.A., F.C.1.S 
Genera! Reaneae, B.A.C. 


Phone: REGENT 661! 


EDUCATIONAL 


Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 
Many of the finest posts in Britain in War- 
time are reserved for Chemical Engineers. 
The same will be the case when the war is 
over. The vast technique and experience 
now being applied to Chemical Technology 
for war purposes will then be suitably 
utilised in reconstruction, and in trade and 

commerce. 
Enrol with the T.1.G.B. for the A.M.I. 
Chem. E. Examinations in which home- 
study Students of The T.1.G.B. have 
gained :— 

TWO ** MACNAB ” PRIZES. 


Write to-day for ‘‘ The Engineer’s Guide to 
Success '’—free, containing the world’s 
widest choice of Engineering Courses— 
over 200—the Department of - Chemical 
Technology including Chemica] Engineering 
Processes, Plant Construction, Works De- 
sign and Operation, and Organisation and 
Management—and which alone gives the 
Regulations for A.M.I.Chem.E., A.M.I. 
Mech.E., A.M.I.E.E. C. & G. B.Sc., ete. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
219 Temple Bar House, London, E.C.4. 


SITUATION VACANT 


None of the advertisements below relates to a woman 
between 18 and 41 unless such a woman (a) has living 
with her a child of hers under the age of 14, or as 
registered under the Blind Persons Acts, or (c) has 
Ministry of Labour permit to allow her to obtain engiey- 
ment by individual effort. 

ORKS Chemist required by well- 

established manufacturers of house- 
hold products, operating under the Essential 
Works Order. Applicant must have excel- 
lent knowledge and experience of soaps, 
detergents, disinfectants and their raw mate- 
rials. Also able to analyse and match speci- 
men products. Applications (which will be 
treated in strict yn Ty | stating particu- 
lars of experience and salary required to 
Box No. 2132, THE CHEMICAL AGE, 154 Fleet 
Street, E.C.4. 


“Empire House,” 
175, Piccadilly, 
London, W.| 
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LCALIFIED Chemist required for Re- 

search and Development Laboratories of 
well-known firm of Chemical Engineers in 
London, The post involves responsibility 
for general running of laboratory and re- 
quires a man of good personality. 

Write giving full particulars of training, 
qualifications, previous experience and salary 
required to Box No. 2133, THE CHEMICAL 
AGE 154 Fleet Street, E.C.4. 





FOR SALE 


‘Phone 98 Staines 


.B.—Bonecourt Gas-fired Boiler : 
Hydraulic Press 6in., Ram Table 36 in. 
by 24in.: 30 gallon Copper Jacketed Tip- 
ping Pan: C.l. Jacketed Pans, 25in. by 
20 in. : 30 in. Belt Driven Hydro Extractor. 


HARRY H, GARDAM & CO., LTD., 
STAINES. 


10 REBUILT Hydro Extractors by 

all leading makers from 18 in. up- 
wards with countershafts attached and 
safety covers. Jacketed Steam Pans, vari- 
ous sizes. List on request, Seen at 
Randalls, Arundel Terrace, Barnes. Tele- 
phone: Riverside 2436. 





FOR SALE. 
EARLY DELIVERY. 
PRONS for Men and Women Workers 
in Chemical and Allied Trades, 
LEATHER. Welder’s, Coppersmith’s or 
Blacksmith’s types from 11/9d. 
CANVAS from 6/-. 
FELT from 10/6d. 
OILSKIN from 11/6d. 
RUBBER from 12/3d. 
GLOVES. 
No. 234 Chrome Sheepskin with Horse- 
hide Palms. Gauntlet style with 4 in. 
cuff at 82/- per doz. pairs. OTHER 
LINES AVAILABLE. 
CLOGS. 
Women's Lightweight Shoe Clogs, from 
12/- per pair. 

PRICE LIST & PARTICULARS OF ALL 
LINES SENT FREE ON REQUEST. 
WILLSON BROTHERS, 
Manufacturers & Contractors, 
EPSOM, SURREY. 

Telephone: Epsom 1293, 


NALYTICAL BALANCES—immediate 

delivery for work of National import- 
tance, various models available. J. W. 
TOWERS & Co., LTp., Widnes. 
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HARCOAL, ANIMAL, and VEGE. 

TABLE, horticultural, burning, filter- 
ing, disinfecting, medicinal, insulating; 
also lumps ground. and granulated; estab- 
lished 1830; contractors to H.M. Govern- 
ment.—THOs, HILt-JONES, LTD., ‘‘Invicta’’ 
Mills, Bow Comm«n Lane, London, E. Tele- 
grams, ‘‘ Hill-Jones, Bochurch, London.”’ 
Telephone : 3285 dast. 


WELVE 400-ton Cake Presses, W.P. 2 
tons, Tables 36in. by 18in., suitable 
for conversion for moulding. THOMPSON & 
SON (MILLWALL), Ltrp., Cuba Street, Mill- 


wall, London, E.14. East 1844. 
1 00 STRONG NEW # WATER. 
PROOF APRONS. To-day’s 


value 5s. each. Clearing at 30s. dozen. Also 

large quantity Filter Cloths, cheap. 

Wilsons, Springfield Mills, Preston, Lanes. 

Phone 2198. 

Second-hand 

STILLS 

for sale.. 
WO—Vertical Mild Steel VACUUM 
STILLS, 7 ft. Oin. high by 4 ft. 2 in. 
dia.; arranged with star steam heating 
coil in bottom; Still body has manhole 
16 in. by 12 in. with inside fitting cover 
and is arranged with pressure gauge, 
thermometer, valves, etce., barometric 
(ondenser 2 ft. 4 in. dia. by 4 ft. 4 in. 
deep is arranged over the Still and con- 
nected by c.i. swan neck discharging in 
m.s. Separator, 2ft. 4in. dia. by 
3 ft. 0 in, long. 

ONE—Primary Crude SPIRIT STILL, con- 
structed in Mild Steel double riveted 
with body 4 ft. 0 in. dia, by 10 ft. 0 in. 
long on the straight; arranged dished 
ends fitted with 16 in. dia. manhole and 
bolted on cover at each end. Interior 
of Still is arranged with nest of wrought 
Iron heating coils 1} in. in dia., com- 
plete with suitable steam connections. 

ONE—Copper Steam Jacketed STILL by 
John Dore; 3 ft. 3 in. dia. by 5 ft. 0 in. 
deep; 4in, thick copper construction 
having dome-shaped riveted top section 
with» bronze mounted glass inspection 
port; side opening 10 in, dia. with bronze 


cover fitted with six locking bolts; 
gauge glass; bottom of Still, bowl 


shaped, with bolted copper steam jacket 
and 3 in. bottom outlet with stop valve; 
agitating gear fitted comprising two bow 
type agitators fitted to horizontal shaft 
13 in, dia. belt and gear driven by f. and 
1]. pulleys 16 in. dia. by 34 in. face and 
spur gears; mounted on steel side- 
frames; with heavy copper swan neck 
and simple condenser. 
GEORGE COHEN, SONS & CO., LTD., 
WOOD LANE, LONDON, W.12, and 
STANNINGLEY, near LEEDS. 
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WANTED 
ANTED.—Supplies of Nitre-Cake in 
ten ton lots. Box No. 2126, THE 

CHEMICAL AGE, 154 Fleet Street, E.C.4. 


Fe rence ge oil company requires § addi- 
tional small research laboratories. City 


or convenient suburbs. Would consider 
taking part existing laboratory provided 
suitable accommodation available. Apply in 


strict confidence full details, terms. Box 
No. 2228, Wm. Dawson & Sons, Lap., 129 
Cannon Street, E.C.4. 


BUSINESS OPPORTUNITY 
STABLISHED Firm connected Heavy 
Chemicals prepared to collaborate in 
the development of productions offering 
scope post-war development, Enquiries with 
a view to appointment. Box No. 2130, THE 

CHEMICAL AGE, 154 Fleet Street, E.C.4. 

SERVICING 

RINDING of every description of 
chemical and other materials for the 
trade with improved :mills.—THos., HILL- 
JONES, LTD., ‘‘ Invicta’’ Mills, Bow Com- 
mon Lane, London, E. Telegrams: “ Hill- 


Jones, Bochurch, London.’ Telephone: 
3285 East. 


AUCTIONEERS, VALUERS, Etc. 


DWARD RUSHTON, SON AND 
KENYON (Established 1855). 











Valuers and Fire Loss 
Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY. 
York House, 12 York Street, Manchester. 


Auctioneers’ 





Telephone: 1937 (2 lines) Central, Man- 
chester. 
Telegrams: ‘* Russoken,’’ Manchester. 





ANTED, back numbers of THE 
CHEMICAL AGE as follows :— 
1941, March 15th. 
1941, October 4th and 25th. 
1941, November Ist, 8th, 15th, 22nd 
and 29th. 
1942, February 7th and 2lst, 
Please reply to THE CHEMICAL AGE, 
154 Fleet Street, London, E.C.4. 








FIVE WAYS OF SAVING PAPER 
Do not use it at all. 
Use it as little as possible. 
Use it as well as possible. 
Use it again. 








Salvage the remainder. 
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ASBESTOS 
APRONS 


BIB TYPE EYELETTED 
MEN’S 

Size .. 42”«36” .. 12/6 
WOMEN’S 

Size .. 36”«x24" .. 10/- 


Prices plus 162°, purchase tax 


ASBESTOS 
MITTS 


GAUNTLET THUMB MITTS 


- < «e) a, - owe 16” - 
7  . Se). 
Prices plus 334° purchase tax 
Samples on application 
Terms Net M/A. 


Carriage paid over £5 


WILLSON 
BROTHERS 


EPSOM : SURREY 
(Phone: Epsom 1293) 
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MEN’S HEAVY 
JACKETS 


(Ex-Police etc.) 


Hard wearing, highly 
suitable for Foundry, 
Agricultural, Mining, 
Chemical, Motor and 
all types of workers. 


1 O/- 


EACH (Postage 9d.) 
Special prices for wholesale quantities 
All Sizes—No Coupons 


M. NEWMAN 


(Contractors) LTD. 
Heap Street, Hightown 


MANCHESTER 7 
BRO 1353 


Telephone : 

















STEEPLEJACKERY 


Look Slippy .. . 


If you see what you want then , 
ORDER NOW. THIRTY FEET 
PRACTICALLY NEW CHIM- }-= 
NEY EIGHTEEN INCH DIA. 
#,;” to }” plate, complete with 
Cowl Base Plate and Guy Band, 

















7 CREAT CASTLE STREET. LONDON.W.|. 
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All ENQUIRIES TO:- 


PETER SPENCE & SONS LTD 


MATIONAL BUILDINGS ° MANCHESTER 5 


ener OF rict (@ABAGANCY ADORESS) 4 HANGER GREEN - 
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LEAD 
BURNERS. 


Coils, 
Lutes, 
Vats, 
Chambers 
and évery description 
of Chemical Leadwork. 


Specialised attention 

with practical and 

long experience is 
at Your Service. 














| 

















Potters Lane, Aston, Birmingham, 6. 
Telephone: 


Aston Cross, 2/4/-2 


Telegrams 
San: venti 















HIGH 
VACUUM 


FOR SUCCESSFUL AND ECONOMICAL 
OPERATION OF MANY ~~ PRESENT-DAY 
INDUSTRIAL PROCESSES THE GENERATION 
AND MAINTENANCE OF A HIGH VACUUM 
IS IMPERATIVE AND THE CLOSER THE 
APPROACH TO AN ABSOLUTE VACUUM IN 
MANY OF THESE PROCESSES THE MORE 
SUCCESSFUL THE OPERATION. 


The MIRRLEES WATSON COMPANY have 
specialised for many years in the manufacture of 
equipment to meet the needs of industry in this 
direction progressively modifying and improving 
their products until to-day they are supplying 
vacuum creating STEAM EJECTOR AIR PUMPS 
capable of successfully maintaining vacua within 
5 mm. of Absolute in large scale industrial 
processes. 


THE COST OF MAINTENANCE OF SUCH 
EQUIPMENT IS NEGLIGIBLE AS THERE ARE 
NO MOVING PARTS TO GO WRONG—JUST 
WHAT THE MAINTENANCE ENGINEER IS 
LOOKING FOR ! 

Engineers and Industrial Chemists are 
invited to write for information regarding 
their especial problems which will receive 
our expert consideration and we will be 
pleased to advise accordingly. 














We also manufacture Reciprocating 
and Rotary Air Pumps. These have 
their special applications. 





MIRRLEES WATSON 


LEUEULEREEGREEROGE EERE 


~°MPANY LIMITE? ooURURREOETERULEEDE EEO 


SCOTLAND ST GLASGOW 
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ee 
LARGE DEPT. FOR TECHNICAL BOOKS 


eaee TO THE WORLD * 


New and secondhand Books on all branches of 
Science and every other subject. Stock of nearly 
three million volumes. Books bought. 


QUICK POSTAL SERVICE 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Telephone : Gerrard 5660 ( 16 lines) 
Open’9-6 (including otis 








“LION BRAND ” 
METALS AND ALLOYS 





MINERALS AND ORES | 
RUTILE, ILMENITE, ZIRCON, | 
MONAZITE, MANGANESE, Etc. | 
| 
| 
| 
| 





BLACKWELL’S 
| METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 














my) oa | LEIGH] 
cnr 1 & SONS F 
Breese 1 METAL 
Wee 1 f 
= 2] WORKS : 
Orlando S* as 
BOLTON. 








CAR BOY HAM PERS 





CHEMICAL LEADWORK\| 


TANKS ~— VATS — COILS — PIPEWORK 


W. G. JENKINSON, Ltd. “a3°° 


156-160, ARUNDEL STREET, SHEFFIELD 
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RUBBER FRICTION 
SURFACE BELTING & 
ENDLESS VEE ROPES 


ones Quality 
Large Stocks - Prempt Despatch 


FRANCIS W. HARRIS & Co. Ltd. 
BURSLEM - Stoke-on-Trent 


"Phone: Stoke-on-Trent 7181. 
rams: Belting, Bursiem 








MANL FACTUMERS 
SGLASSMAKERS 








FIXED & PORTABLE 
CONVEYORS, 
FABRICATED 
STEELWORK 


25ft. crs. 
Suitable 


for a wide 
, variety of 
materials 


T.& T. WORKS LTD. 


Phone: BILLESDON 26! 
BILLESDON, LEICESTER 














| TRIBASIC PHOSPHATE OF SODA| 
Free Running White Powder 


Price and sample on application to : 


PERRY & HOPE, LIMITED, Nitshill, Glasgow 











The fact that goods made of raw 
materials in short supply owing 
to war conditions are advertised 
in this paper should not be taken 
as an indication that they are 


necessarily available for export. 
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ON ADMIRALTY AND 
WAR OFFICE LISTS. 

CONTRACTORS TO 

\ H.M. GOVERNMENT. 











BRADFORD « YORKS 











Estd. 1882. ” Phone: Bradford 2194. 
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High-Calcium 


LIME 


for all purposes 


(Calcium Oxide) 


of the highest commercial quality 
in lumps or in coarse powder form 


(Calcium Hydroxide) 


in Standard and Superfine grades to 
meet most industrial requirements. 








London Agents: W. K. CHANDLER & CO., 
4, LLOYDS AVENUE, €E.C.3 














We can give prompt 
delivery of 


PUMICE POWDER 


Genuine Sicilian (English Ground) 


SILICA 
(Water Ground) 
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IRON OXIDES 














46a DRAYTON GARDENS, 
LONDON : N.2I 


Phone: Grams: Obsidian, 
LABurnham 3032. Phone, London. 














READS 


Manufacture an unequalled range of 


TINS, DRUMS, AND 
METAL CONTAINERS 


FOR ALL TYPES OF COMMODITIES 





If you are in difficulty over special 


requirements, we may be able to help you 





READS LTD. 





21 BRIDGEWATER STREET 
LIVERPOOL 
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JACKSON-CROCKATT (Patent) 


No. 2 No. 2 . 
Belt-Driven Motor-Driven Belt-Driven 





No. 3 


We also manufacture 
Motor-Driven 


| FILLING and PACKING MACHINES 


\ 
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“STILL LEADING” 
For CHEMICAL & ALLIED TRADES 





ForPICKLING TANKS, FLOORS, 
DIGESTERS, KIERS, ‘ - 
STONE, CONCRETE, YS \ : mess 
\ \ ormaldehyde, 
BRICK, WwooD S \ \S Alcohol, Oils, Greases 
\ we and Tar Acids, Benzene, 
w Toluene Compounds HCl, 
H.SO,, HNO,, and H,PO, 
mixed HNO, and HF Acids, 
Aqua Regia, Formic, Acetic, Lactic, 
Oxalic, Chromic Acids, Bisulphites, 
Hypochlorites, Mixed Acids, Nascent 
Halogens and Alkali 


es. 
UNDER STEAM PRESSURES 
SOLE MAKER OVER 4 YEARS’ EXPERIENCE 
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